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Brassfoundry Productivity Conference 


We find that foundrymen are becoming a little 
tired of the expression “ productivity” and prefer 
the word “ efficiency ” for the former is but a part 
—yet a very important part—of the latter. There 
are cases, several instances of which were cited at 
last week’s brassfounders’ conference at Harrogate, 
where techniques devoted to quality may slightly 
hinder productivity. The conference attracted 
about 220 delegates, and considering there were 
no social activities that was highly satisfactory. 
The opening function, which followed a dinner 
presided over by Sir Thomas Hutton, was devoted 
to the hearing of four addresses by Mr. Harry 
Laws, an official of the Mutual Security Aid organi- 
zation, Dr. Berry, of the Ministry of Supply, Mr. 
Frank Martin, O.B.E., and Mr. Noel P. Newman. 
The progress registered on the foundry industry 
was by no means all due to the reports of visits 
to the States, but these had acted as a worthwhile 
stimulus. 


The outstanding features of the conference were 
aluminium match-plates, flexible abrasive cut-off 
discs, and a modification of grinding machines, so 
as to overcome the fine dust hazard. The tech- 
nique of the making of aluminium match-plates has 
been mastered, and Mr. Potts, by lecture, film, and 
specimens, showed the ease with which these very 
useful adjuncts to foundry practice could be 
quickly turned out. The flexible abrasive cut-off 
wheel is in production for the smaller sizes, but 


co-operation between supplier and user will be 
needed to encourage the making of the larger- 
diameter wheels. Because no guard is needed, there 
is the chance of cutting so close to the castings 
that no further fettling is required. Mr. Laurie, 
of the factory inspection department, in co-opera- 
tion with the steelfoundry interests, discovered a 
very few years ago that the set-up of normal 
type of grinders as used in the fettling shops, 
whilst removing the heavier particles of dust, 
created around the actual wheel, a constantly- 
circulating cloud of the fine dangerous dust which 
escaped directly to the operator’s face. He has 
created a quite simple device which is said to be 
particularly efficient. 

At the Harrogate conference 
were told in no uncertain terms that, to keep 
in the van of progress, they must co-operate 
more closely than hitherto; they must apply the 
newer concepts of manufacturing. The essentials 
for this co-operation already exist both commer- 
cially and technically. All are doing excellent work 
as was well exemplified at the conference, and they 
well merit the fullest support that can be given. 
We feel sure that the members of the National 
Brassfoundry Association will share with us the 
view that the industry is greatly indebted to Mr. 
Marsland and Mr. Frank Hudson for the great 
amount of time and energy they expended in the 
organization of such a worthwhile conference. 
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Allied I[ronfounders’ School 


“ I hope the school will go from strength to strength, 


and be able to supply to .the foundries a flow of 


apprentices who will make first-class craftsmen,” said 
Mr. George McLaren, C.B.E., J.P., convener of Stirling 
County Council, when he spoke at the second annual 
parents’ day of Castlelaurie apprentices’ training school 
at Falkirk last week. The school is conducted by 
the Allied Ironfounders’ group, and Mr. R. L. Hunter, 
managing director of M. Cockburn & Company, 
Gowanbank Foundry, presided, and was accompanied 
by Mr. W. B. Brown, director of Forth & Clyde & 
Sunnyside Iron Company, Limited; Mr. Erskine, works 
manager, McDowall Stevens & Company; and Mr. 
N. Currie, headmaster of Burnbank Foundry Trades 
Centre. 

The parents of the boys undergoing training at 

Castlelaurie were given an opportunity of seeing them 
at work and of examining the conditions under which 
|they worked. As it was two years since the school was 
opened, there was an output of apprentices to work 
in the Allied Ironfounders’ group. Ten boys were 
leaving for the various foundries, and the success 
achieved in training them would be assessed on their 
performance in the industry, said Mr. Hunter. 
_ As an experiment, some of the boys had been put 
forward for the Sir John Surtees examination orga- 
nized by’ the Institute of British Foundrymen and 
held in Scotland once every two years. Five Castle- 
laurie boys, who had been at the school for from 
4 to 18 months, had done remarkably well and Thomas 
McLellan had been placed 6th out of the 40 com- 
petitors. At the evening classes at Falkirk Technical 
School, the first prize for second-year apprentices was 
won by James Devoy, with Ronald Bryans running a 
close second: Among the first-year apprentices, 
Findlay: Scott: was awarded Ist prize, and Bernard 
Mullen 2nd prize. There were now 44 boys at Castle- 
laurie school, which was a greater number than had 
been anticipated when the project was started, and to 
accommodate them a larger moulding shop is being 
prepared. 

It was an. advantage, said Mr. Hunter, that boys 
should join. up for National Service as fully-fledged 
tradesmen, as it was better that the boys should have 
their apprenticeship behind them when they returned 
to civilian life. . For, that reason ‘Allied: Ironfounders 
were convinced that,, wherever possible, apprentices 
should complete their training before going for mili- 
tary service. Pupils at Castlelaurie school could obtain 
deferment of their period of National Service until 
their apprenticeship was completed. 

_Mr. R...F.. T. .Paterson, apprentice supervisor with 
Smith & Wellstood, Limited, Bonnybridge, said the 
high standard. of work by the apprentices at the 
school was to be heartily encouraged and he congratu- 
lated Allied Ironfounders on the success of their scheme. 

Mr. McLaren presented the prizes. The Norman D. 
Black Shield, awarded to the best apprentice, was 
presented to Jamies Devoy, who also received a medal, 
certificate, a book and kit of moulder’s tools. The 
runner-up was Douglas Hogg, who received a eerti- 
ficate, a book and a kit of tools. All the other boys 
who are leaving to take their. place in Allied 
Ironfounders’ works received certificates of merit. 


‘THREE HUNDRED EMPLOYEES of. Aiton & Company, 
Limited, pipe specialists and ironfounders, of Derby, 
attended a gala dance at the Assembly Rooms, Derby, 
on June 27.. Among the guests were representatives from 
various parts of the country. : 
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Conference Paper Author 


Mr. A. W._ Brace, 
A.LM., who is the Author 
of the Paper “Gas Re- 
moval from Molten Alu- 
minium Alloys,” printed 
on the adjoining pages, is 
a native of Bristol and was 
educated at Kingswood 
Grammar School and 
Merchant Venturer’s Tech- 
nical College. In 1939 he 
joined Magnal Products, 
Limited,-.Warmley, Near 
Bristol, as assistant metal- 
lurgist and worked on 
problems in the melting and casting of light metals. 
Some five years later he joined Bristol Aeroplane 
Company and worked on precision casting methods. 
After a short period with Rotol, Limited, he was 
appointed to his present post with the Aluminium 
Development Association 1948. 


Leeds Metallurgical Society 


The recent metal shortage has introduced many 
serious problems in industry. To enable information 
te be exchanged, the Leeds Metallurgical Society pro- 
poses to hold a Week-end Conference on “ Problems 
arising from Metal Scarcities and the use of Alternative 
Materials.” 


The Conference will be held from Friday evening, 
September 5, and finishing Sunday afternoon, Septem- 
ber 7. This project has the support of the Metal 
Economy Committee, Ministry of Supply, and a num- 
ber of speakers of national standing will be present 
to initiate and take part in the various discussions. 


Certain sessions have been reserved for discussion of 
problems that are exprienced by local industries. Some 
suggestions for these subjects have included:— 
(a) Heat-treatment of alternative En steels; (5) alter- 
native protective coatings; (c) substitution of non- 
metallic materials; and (d) scrap recovery. 


All interested in the use of metals in the engineering 
and allied industries are invited to attend the confer- 
ence. The cost of meals and sleeping accommodation 
at the Training College will be approximately 35s. and 
there will be a small registration fee. All enquiries 
should be addressed to:—Dr. K. J. Irvine, Department 
of Metallurgy, The University, Leeds, 2. 


Biggest Yet? Believed to comprise the world’s 
largest turnover/draw moulding machine, 20 tons of 
plant divided among four lorries left the Deptford 
works of Coleman-Wallwork, Limited, on Monday, 
en route for Stanton Ironworks Company, Limited. 
Here it will be installed in the Erewash new foundry. 
The table size is 13 by 8 ft., the pattern draw 19 in. 
and the capacity up to 12 tons. It is to be used for up 
to 27 in. dia. pipe specials—T’s, elbows, etc. When 
completed,- the project will comprise two_ such 
machines, one for cope and one for drag, as well as a 
turnover wheel machine for cope moulds, all arranged 
tor flow production. 
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Gas Removal from Molten Aluminium 
Alloys 
By A. W. Brace, A.I.M. 


The Paper commences by reviewing the work that has been carried out on the problem of removing 
dissolved gas, mainly hydrogen, from molten aluminium alloys. This is followed by. a survey of the 
mechanism of gas absorption and removal, including (1) sources of hydrogen, (2) mechanism of 
absorption, (3) factors affecting the amount of porosity and its distribution, and (4) conditions for the 
removal of gas from the melt. Consideration is then given to the application of this knowledge for 
the production of castings under normal foundry conditions. An investigation made by the Author 
and his colleagues under production conditions is described, dealing with the effect of chlorine and 
volatile chlorides on the soundness of castings. It was found that application of more than an opti- 
mum amount of chlorine resulted in shrinkage cavities appearing in the resultant casu.gs. On the basis 
of these findings, a system of control was instituted which resulted in a reduction of casting scrap from 
all causes from 7.2 to 4.8 per cent. in eleven weeks. A plea is made for further investigation of the 
factors affecting porosity, and of difficulties encountered in applying results of research to industrial 
practice. 


Introduction 


From the earliest days of aluminium founding, 
the spasmodic appearance of porosity in aluminium- 
alloy castings has been a matter of concern to the 
practical foundryman. It would not seem inappro- 
priate, therefore, 27 yrs. after the appearance of the 
first Paper offering a practical method of gas re 
moval,’ to return to a review of the position. 
Unsoundness due to local shrinkage was found in 
early aluminium castings, but with accumulated 
experience of the technique of casting aluminium 
and research into the mechanism of solidification, 
great strides have been made in establishing prin- 
ciples of mould design and feeding methods, thus 
avoiding local shrinkage. The other main type of 
porosity met with is more commonly referred to 
as “pinholing,” and this has given rise to a 
large amount of research work, published and’ un- 
published, dealing with its elimination or control. 
It is possible for the outsider to get an unduly 
pessimistic impression of the incidence of this 
defect: even the foundryman and metallurgist in 
the industry may from time to time lose a sense of 
correct perspective, but the: incidence of this 
porosity is not actually large, and there are hun- 
dreds of thousands of castings made annually in 
which porosity is either absent’ or only present to 
ap insignificant extent. 

On the other hand, it is in connection with high- 
duty applications, requirements for hydraulic pres- 
sure-tightness, or a surface to take a highly- 
decorative finish such as plating or polishing, that 
demands are made for complete freedom from 
porosity. Neither should it be forgotten that interest 
in this problem is wider than that of the foundry 
alone. The producers of sheet and wrought pro- 
ducts also are eager to secure billets that are 
substantially free from gas. From time to time the 
presence of dissolved gas in the original billets can 

* Paper presented to the Buxton Conference of the Institute 


of British Foundrymen. The Author is assistant metall 
to the Aluminium Development Association. ~— 


result in severe blistering of shects during 
treatment. 

However, although a considerable improvement 
has been effected in technique during the period 
under review, the position for many foundrymen is 
still that stated in a discussion on one of the first 
published Papers? on this subject. It was then 
stated that: —‘‘ Of many problems which an alumi- 
nium founder has to contend with, there are two 
which are more strongly emphasized the more 
scientifically the foundry is run. They are, first, 
this problem of pinholes or ‘ speckled metal” as it 
is known colloquially, the capricious appearance 
and disappearance of which has in the past been 
very difficult to trace to any one cause, though it 
could always be dealt with by chilling.” Since 
then, many attempts have been made to produce 
a solution, but frequently it has been difficult to 
transform results of laboratory work into methods 
applicable to large-scale production. Amongst one 
of the popular cures has been the use of chlorine, 
or organic chlorides which readily release chlorine. 
The industrial use of chlorine is not without its 
difficulties and disadvantages, not the least of which 
is. the removal of the large volume of objectionable 
fumes produced. Other methods have involved the 
use of nitrogen and fluxes, or pre-solidification. 

It is considered that in reviewing this problem 
much depends upon the foundryman’s approach. 
Simple rule-of-thumb methods by which a standard 
amount of a compound is added to a metal cannot 
be relied upon. to yield consistent results. On the 
other hand, if knowledge is sought of the 
mechanism of.gas absorption and removal, as well 
as means of applying this effectively under produc- 
tion conditions, then this goal of consistently sound 
castings would appear in sight. 


Previous Work 
Much can be gained from a historical review of 
the work carried out since it reflects in it the 
growth of knowledge of the subject and the problems 
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encountered. The first Paper was published 
by Archbutt' in 1925 and therein it was postulated 
‘that the appearance of the gas on solidification was 
due to decrease in gas solubility. A method was 
evolved whereby the metal was melted and then 
allowed to solidify slowly, thus ensuring. the escape 
of excess gas. The melt was then rapidly remelted 
to avoid the re-absorption of gas and then cast. 
Despite the improvement obtainable, this time- 
consuming method did not generally recommend 
itself to foundrymen. Later, a system was de- 
scribed* in which chlorine gas was used, the gas 
being obtained from liquid chlorine under pressure 
in cylinders. Owing to the difficulty of the removal 
of the fumes, the corrosive effect of chlorine on 
metal fittings and attendant problems, this method, 
although used by a number of founders, was far 
from satisfactory. Experiences of grain coarsening 
due to the use of the gas became an added com- 
plication. 

A later modification*® involved the use of a_mix- 
. ture of chlorine and nitrogen. It was suggested 

that the chlorine combined with the hydrogen to 
form hydrogen chloride which was sufficiently 
volatile to escape from the melt, while the nitrogen 
maintained an inert atmosphere over the metal 
preventing any further absorption. 


Other Additions Tried 

Subsequently, several papers were published 
based on work carried out at the National Physical 
Laboratory and by the British Non-Ferrous Metals 
Research Association. The first, by Rosenhain, 
Grogan and Schofield’, described experiments car- 
ried out on gas-removal and grain-refinement using 
volatile chlorides, including those of carbon, tita- 
nium, silicon, tin, aluminium, iron and 
tetrachlorethane. It was concluded that they 
were all effective in removing gas from the metal. 
The titanium tetrachloride was found to also 
give a very fine-grain metal, as had also been 
obtained by using boron trichloride.“ Han- 
son and Slater in the discussion of the 
first paper stated that with 3L11 (7 per cent. 
Cu. 1 per cent. Sn) they had experienced a decrease 
in density after treatment with titanium tetrachlo- 
ride. Visual examination showed the sample to be 
apparently sound, but an examination of the micro- 
structure under higher magnifications showed that 
minute intergranular cavities were present in large 
numbers. Apparently the titanium not only re- 
fined the microstructure but also the porosity. The 
investigation referred to was fully reported in a 
further paper”. The work was mainly carried out 
on the 3L11 alloy but 2L5 (13 per cent. Zn, 3 per 
cent. Cu), Y-alloy (4 per cent. Cu, 2 per cent. Ni, 
1.5 per cent. Mg) and L33 (12 per cent. Si) were 
also used. Experiments were described in which 
the effect of steam on the melt gave rise to pin- 
holding, as might be expected. Further results 
were reported on the treatment of melts with 
chlorine, nitrogen and mixtures of the two. 
Although improvements were obtained results were 
not consistent. 
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Experiments were also made on the effect of in- 
troducing a constituent having a relatively high 
partial pressure in the molten alloy. It was sug- 
gested that it might tend to disturb the equilibrium 
between the metal and the gas held in solution. 
In this connection additions of sulphur, selenium, 
telurium and cadmium were made. but whilst sul- 
phur increased unsoundness, selenium and telurium 
gave varying results, and cadmium was not effective 
when added at a temperature just above its boiling 
point. Improvement was obtained in the 13 per 
cent Zn, 3 per cent. Cu alloy (2L5) which was raised 
to 950 deg. C. so that some of the zinc vapourized. 
In an accompanying paper’. details were given of 
‘experiments showing that the use of ingots that 
had been exposed to corrosive conditions gave rise 
to unsoundness after melting. Similarly, metal 
which had been left out-of-doors produced unsound 
melts. This emphasized the need for good storage 
conditions for the metal. 

Later, there followed an account by Grogan and 
Schofield’ of work carried out using mainly titanium 
tetrachloride by itself and diluted with nitrogen. 
Varying opinions were expressed as to the practi- 
cability of the method. Stress was also laid on 
the desirability of using purified nitrogen free from 
oxygen and water-vapour. The final paper of this 
series’ described a series of experiments in which 
castings were subjected to pressure during solidi- 
fication. With blocks 3 in. high by 3 in. dia. a 
pressure of 50 to 100 Ib. per sq. in., dependent on 
the initial unsoundness of the metal, was sufficient 
to remove visual evidence of unsoundness. How- 
ever, this was not a method of gas removal, and 
it was shown that heating produced the well-known 
blistering effects. The troubles of the billet casters 
were not over. 


More-recent Work 


In 1936, a Patent‘ was taken out by the 
B.N.F.M.R.A. for a method of degassing alumi- 
nium alloys using a stream of dry, pure nitrogen 
in conjunction with a flux—five parts potassium 
chloride, four parts sodium chloride, and one part 
sodium fluoride—along with mechanical or hand 
stirring. It was claimed that a melt could be 
obtained which, for all practical purposes. was gas 
free. In a later unpublished document” a com- 
parison was made between the density of test-bars 
cast from melts which had been gassed by intro- 
ducing crystalline borax, after treatment with two 
proprietary compounds containing volatile chlorides 
and with the B.N.F.M.R.A. method. The latter 
appeared to produce. more consistent results. 
Further tests also showed that nitrogen taken from 
a fairly-high-pressure container, e.g., more than 20 
atmospheres was sufficiently dry to ensure satis- 
factory degassing. 

During the years between Hanson and Slater’s 
paper and the war years, progress was made in the 
improved design of melting furnaces, the obser- 
vance of other precautions to avoid gas absorption 
such as good storage conditions and there was a 
general improvement in foundry control. Various 
reliable proprietary degassing compounds based on 
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hexachlorethane with grain-refining agents added, 
were produced commercially. The work of a 
French investigator’ on the relative merits of hexa- 
chlorethane and chlorine for gas removal is of 
interest in this connection. 

However, it was still evident that the problem 
was not solved: there appeared a paper* in 1941 in 
which experience in unsoundness in the production ° 
of die-cast pistons was recorded. Attempts were 
made without success to relate the incidence of un- 
soundness to the relative humidity of the atmo- 
sphere. Various experiments were undertaken on 
the effect on the porosity of varying die and metal 
temperatures. Although improvements were effected 
by establishing optimum production conditions, con- 
sistency over a long period could not be guaran- 
teed. This, then, reflected the position reached by a 
large number of foundries. Later work” in which 
the Author participated was directed towards estab- 
lishing a system of control of gas content in metal 
melted in a production foundry. In the course of 
observations of production melts, a theory was 
established on the trend of porosity under these 
conditions and measures necessary to keep it at a 
consistently low level were instituted. It was 
found possible to maintain essentially gas-free metal 
under production conditions, as was reflected by a 
definite fall in scrap from these sources. More- 
recent work has been directed at establishing what 
is meant by high and low gas contents of metal’*. 


Theoretical Considerations 


It would seem appropriate at this point to con- 
sider the mechanism of gas absorption, formation 
of gas porosity in solidifying metal and the removal 
of dissolved gas. The first factor in the occurrence 
of porosity is the solubility of hydrogen in alumi- 
nium. The curve of gas solubility plotted against 
temperature shows a rapid rise at the solidus and a 
steady increase above this point. A recently published 
Paper” indicates what are probably the most 
accurate values for the normal temperature range 
encountered (Fig. 1), being 0.66 ml. per 100 gm. at 
the melting point and 1.67 ml. per 100 gm. at 800 
deg. C. The sources of the hydrogen are now fairly 
well established; they are:—{1) Decomposition of 
water-vapour in the atmosphere: (2) from the burn- 
ing of the heating fuel; (3) from damp tools and 
crucibles; (4) from damp, already-gassed metal; and 
(5) in the case of castings in some alloys, from a sur- 
face reaction with moisture in the mould. 


Retention of Gas . 


It is obvious that nothing can be done about gas 
from already defective metal. However, it is of im- 
portance to know how hydrogen is dissolved in the 
molten metal, since this in turn affects the technique 
of removal. The final retention of gas in the metal 
involves three stages:—({1) Adsorption; (2) diffu- 
sion; and (3) solution. Surface adsorption increases 
with external pressure, approaching a maximum at 
a gas content not exceeding one atomic layer in 
thickness. It also decreases with temperature, the 
process being reversible. Since molten aluminium 
forms an exterior skin of aluminium oxide, this is of 
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Fic. 1.—Solubility of Hydrogen in Aluminium 
According to Temperature. 


importance because most such surfaces have a high 
capacity for activated adsorption, and also low dif- 
fusibility for hydrogen. The second stage involves 
diffusion of the adsorbed gas layer into the melt. 
The rate of diffusion is inversely proportional to 
the thickness of the surface film, but increases rapidly 
with temperature. The rate of diffusion also de- 
pends on the impurities in a metal, although little 
precise information is available on this point. After 
diffusion one is then concerned with the final stage 
—solution. Aluminium is considered to be one of a 
group of metals in which hydrogen forms a true 
solution. For such metals the general law is that 
the solubility S is proportional to P, where P is the © 
applied gas pressure. In addition the solubility of 
the gas also increases with temperature and log,,. S 
plotted against T is a straight line (where S = solu- 
bility of the gas in ml. per 100 gm. of metal and T= 
the Absolute temperature). 

From purely practical considerations it would 
seem that the presence of the oxide film has an im- 
portant réle, since it assists the solution of hydrogen 
by first adsorbing it on the surface of the metal. Dif- 
fusion of this adsorbed layer then occurs, the rate 
increasing with temperature and also in propor- 
tion to the square root of the partial pressure.” 
Impurities and alloying elements may influence this 
rate. It is also well known that there can be a varia- 
tion in the amount of porosity present in different 
alloys melted under similar conditions. Thus Y- 
alloy is known to be rather prone to gas pick-up, 
whilst LM 1-M (DTD.428) does not absorb gas so 
readily. It is probable that there are two factors 
involved :—({1) The effect of alloying elements on the 
adsorption characteristics of the surface film, and 
(2) the effect on the gas solubility of the presence of 
alloying constituents in the molten metal. 
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Alloying Elements 


Information on the effect of alloying elements is 
very sparse, but some German work” * has been 
published. The authors conclude that copper and 


silicon tend to decrease hydrogen solubility, and - 


manganese below 14 per cent. also has a similar 
effect. Nickel and titanium tend to increase solu- 
bility, as does magnesium, the solubility being 
approximately 0.9 ml. per 100 gm. for pure alumi- 
nium at the melting point and 1.3 ml. per 100 gm. 
at 5 per cent. Mg, rising to 2.9 ml. per 100 gm. at 6 
per cent. and sharply declining to 0.7 ml. per 100 gm. 
at 9 per cent. Mg. Iron up to 1.0 per cent. also 
increases the gas content; above this figure the solu- 
bility decreases. Recent investigations in America™ 
have confirmed that both copper and silicon decrease 
hydrogen solubility, copper having a relatively 
greater effect than silicon on a weight basis. No 
minima were found over the range 0 to 50.5 per cent. 
copper and 0 to 18 per cent. silicon between tem- 
peratures of 700 and 1,000 deg. C. The solubility of 
hydrogen in pure aluminium and the alloys investi- 
gated was found to follow an equation of the general 


A 
form; S=F 


ml. of hydrogen at standard conditions per 100 gm. 
of metal, and A and B are constants. 


+ B, where S is the solubility in 


It was found by earlier investigators’ that it was 
difficult to entrap hydrogen in the form of pin-holes 
in commercially-pure aluminium. Most of the 
hydrogen escaped from the top surface of the cast- 
ings, particularly where solidification was uni- 
directional. In the case of a near-eutectic alloy (12 
per cent. Si, 1.0 per cent. Mg, 2.5 per cent. Ni), the 
porosity took the form of large and widely-separated 
pin-holes. The small solidification range appeared 
to result in entrapment of hydrogen bubbles. The 
solid-solution type of alloy (3.8 per cent. Mg) was 
found not to entrap gas readily, but had a tendency 
towards micro-porosity, which could cause local 
areas to be very unsound, although the overall den- 
sity might be good. A further alloy (10 per cent. 
Cu, 0.2 per cent. Mg, 1.2 per cent. Fe), having a long 
solidification range and high content of eutectic, was 
found to cause the retention of hydrogen where 
present. Budgen’* has stated that a composition in- 
termediate between pure metal and 100 per cent. 
eutectic is most susceptible to pin-holing. 


Another factor which is well known is that the 
rate of solidification influences the amount of 
apparent porosity. Fast cooling such as is achieved 
by chilling or in die-casting reduces it; on the other 
hand, slow cooling, particularly near the liquidus, 
can help to facilitate the escape of gas with conse- 
quent reduction in the total gas content. This fact 
can be applied in some cases by employing direc- 
tional freezing, such as in billet casting, where soli- 
dification from the bottom upwards, if carried out 
at a slow speed, will produce a sound casting from 
gassy metal. 
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Fic. 2.—Microstructure of an LM4-M Alloy Casting, 
showing Porosity due to Dissolved Gas; x 95 
mags. 


Solidification of Gassy Metal 


Having considered the solution of the gas in the 
metal, it would seem appropriate to consider the soli- 
dification of the gas-containing metal. With solu- 
bility of the gas decreasing with fall in temperature, 
it is to be expected that gas will be given off during 
cooling. On reaching the solidification point, the 
position becomes more complex. In the case of the 
pure metal the hydrogen solubility of the liquid 
metal is 0.66 ml. per 100 gm. at the melting point and 
of the solid metal 0.035 ml. per 100 gm., which is a 
large decrease. It is assumed that under equilibrium 
conditions the gas will diffuse from the molten metal 
into air. However, since cooling rates of castings 
are normally quite rapid, some retention of gas 
above the value for solid aluminium at 659 deg. C. 
in a super-saturated condition might be expected. 
The presence of impurities further complicates the 
position, since they give rise to a freezing range with 
liquid and solid co-existent. This range may vary 
appreciably, as shown by the eutectic temperatures 
for various binary and ternary alloys, viz.:— 


Eutectic . Lowest 
System. int, System. melting 
leg. C. ° point, deg. C. 

Al/Fe 655 Al/Fe/Si 577 
Al/Si 577 Al/Mg,/8i 595 
Al/Cu 548 Al/Cu/Mg 447 
Al/Mg 450 Al/Cu/Zn* 450 
Al/Zn 382 Al/Cu/Si 525 


* Peritectic point. 


Removal of Gas 
In considering the mechanism of gas removal, 
the views of Liddiard® are of interest. It is con- 
tended that under tranquil conditions very consider- 
able pressures are necessary to initiate a gas bubble 
in a liquid since the difference in pressure between 


the outside and inside of a bubble, P, is = where 
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Fic. 3.—Porosity in an LM4-M Alloy Casting after the 
Application of Gas-remover to Metal of Normal 
Gas Content; x 95 mags. 


S = surface tension and r the radius of the spherical 
bubble. Where r is very small P must be very large. 
When the liquid-is agitated, however, vortices are 
set up and the pressure differences become very 
much smaller. 

For the removal of dissolved gas, three conditions| 
are necessary: (1) gas in the metal shall be allowed) 
or assisted to diffuse out of the metal, (2) atmosphere, 
over the melt shall be such as to allow the hydrogen) 
to escape at a rate greater than that at which might, 
be absorbed at that temperature, and (3) turbulence! 
shall be arranged in order to facilitate the release of 
gas bubbles from the melt. In any melt there is| 
always a certain amount of gas which is held by' 
adsorption on the oxide contained both on the sur- 
face and in the body of the melt: The method‘ 
developed by the B.N.F.M.R.A. of removing gas, 
takes cognisance of this; the flux assisting the 
diffusion of the gas into the atmosphere, whilst the 
nitrogen bubbles accelerate this rate and at the same 
time maintain an inert atmosphere over the melt. 
The second method which is widely used industrially 
consists of plunging in a given amount of an organic 
chloride, such as hexachlorethane alone or with a 
volatile grain-refining compound. In this case, the 
chlorine released forms large bubbles which carry 
both gas and non-metallic inclusions to the surface, 
= well as maintaining a protective atmosphere over 

e melt. 


Application to Foundry Practice 


Having had due regard to the relative merits of 
various methods of gas removal and the theoretical 
basis of gas absorption and removal, the practical 
foundryman usually finds the porosity in aluminium 
castings still tends to retain its capricious character. 
In the first weeks of detailed study of this pheno- 
mena by the Author and his colleagues’*® it was 
found that, in applying a standard quantity of gas- 
removing agent based on hexachlorethane to each 
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; Fic. 4.—Normal Shrinkage due to Inadequate Feeding 


of an LM4-M Casting; x 95 mags. 


melt, porosity was not eliminated but appeared at 
irregular intervals. It was therefore decided to 
evaluate the efficiency of various agents in removing 
gas from aluminium alloys. The first agent tried 
was gaseous chlorine. 

Because of lack of a special ventilation in the 
foundry, the experimental application of chlorine 
was not performed in an ideal manner; the results, 
however, were sufficiently conclusive to give valu- 
able information. Aluminium alloy to LM-7-M 
was melted in a tilting furnace of standard design 
and raised to a temperature of 880-to 900 deg. C., 
and then a preheated casting pot of 80-lb. capacity 
was filled. This pot was taken into the open air and 
chlorine from a cylinder was led into the molten 
metal by means of a fused silica tube reaching to 
the bottom of the charge. A steady stream of gas 
passed for 4 min., with the evolution of white fumes, 
probably consisting of aluminium chloride and 
hydrochloric-acid gas, a grey dross forming on the 
surface of the metal at the same time. The metal 
was then carried back into the foundry, the tem- 
perature was allowed to fall to that of casting, and 
the metal was poured. 

Radiographs of the resultant castings showed a 
great improvement over untreated metal, although 
it was thought that some gas cavities were present 
in thick sections. The casting was noticeably 
sounder, however, than a similar one poured from 
untreated metal. A further, similar, test was made, 
passing chlorine for 6 min.; in this case the castings 
produced were completely sound. A casting made 
from untreated metal of the same heat exhibited 
general pinhole porosity on the radiograph, con- 
firmation of this being given by a polished section. 
The initial conclusion was, therefore, that chlorine 
could be used as a de-gassing agent. Similar tests 
were performed on a heat of aluminium alloy to 
LM-4-M (3 per cent. Cu, 5 per cent. Si), again with 
success initially. 

It was found, however, that with the increased 
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Fic. 5.—Porosity in an LM7-P Alloy Casting due to 
Release of Dissolved Gas; x 95 mags. 


application of this treatment, the mechanical test 
values on LM-4-M bars were becoming lower, and, 
furthermore, the grain size was becoming pro- 
gressively coarser. On checking, it was found that 
while melting in the normal manner might allow 
gas cavities to appear, there had not been a corre- 
sponding grain growth. This grain growth was so 
excessive that the resultant castings and test-bars 
were failing to meet the required mechanical pro- 
perties of the specifications. Attempts to reduce the 
grain size by fluxing with a sodium-salts flux (two 
parts sodium chloride, one part sodium fluoride) 
gave only slight improvement. It was found that 
LM-7M was also effected, but the presence of 
titanium resulted in the coarsening being less than 
that experienced with LM-4M, in which it was 
absent. Analysis showed a reduction in the total 
titanium content. The use of chlorine was, there- 
fore, abandoned. It was concluded that chlorine 
may be used for some alloys, but certainly not as 
a remedy in every case. 


Proprietary Compounds 

Subsequently, a range of proprietary compounds 
was investigated consisting of (a) a volatile organic 
chloride, (6) a chloride plus a fluxing salt, (c) a 
chloride plus a grain-refiner, containing boron, and 
(d) a chloride plus a boron compound plus a fluxing 
salt. These were used on production melts consist- 
ing of approximately 200 Ib. foundry scrap and 
50 Ib. ingot metal. Test-bars were cast from alter- 
nate melts in dried sand-moulds. Small test castings 
were taken once or twice daily according to the 
amount of metal melted, and used for fracture and 
metallographic tests to represent the metal melted 
during the investigation. Macro-etchings were made 
from the cropped ends of test-bars cast from melts 
corresponding to those from which test castings 
were made. It was found that chlorine evolved by 
the decomposition of the organic chloride exerted 
a coarsening effect on the grain. This could be 
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‘Fic. 6.—Typical Porosity in an LM7-M Alloy Casting 
after Treatment of a Normal Melt with a Gas- 
removing Agent; x 95 mags. 


corrected by liberating a grain-refining element, such 
as boron, with the chlorine. There was little advan- 
tage in the addition of a fluxing salt to either the 
chlorine generator alone or in combination with a 


grain-refiner. 
General Trends 


Following this, the trend of porosity was observed 
in metal melted under production conditions with- 
out treatment. It was found that with normal 
porosity control of the scrap content of melts there 
was never a sudden change from day to day between 
soundness and gross porosity. On the other hand it 
was established that a trend could be observed of 
gradually increasing gas content as seen micro- 
scopically. Similarly, it was observed that on apply- 
ing a gas-removing compound containing chlorine 
and boron, the excess gas was fairly quickly 
removed. However, it soon became clear that 
applying this agent either in excessive amounts or 
for too long a period produced porosity which 
appeared to be of a gross type characteristic of 
shrinkage. These features are illustrated in Figs. 2 
and 3, which show gas pores in an LM-4-M casting 
and the appearance of large cavities after the appli- 
cation of a gas-remover to LM-4-M of normal 
gas content (compare, Fig."4). A similar effect is 


.also given in Figs. 5 and 6, illustrating the appear- 


ance of LM-7-M under similar conditions. 

On ‘he other hand, it is obvious from the size 
of the cavities in Figs. 3 and 5, and their shape, 
that they x:¢ not those normally associated with 
gas, but have characteristics which are usually asso- 
ciated with shrinkage due to lack of feeding in the 
last stages of solidification. For comparison, photo- 
graphs of normal foundry shrinkage defects are in- 
cluded for the alloys mentioned (Figs. 4 and 7). 
This effect has also been noted by Parker,”® who in 
1940 stated: “In many alloys the de-gassed metal 
(that is, de-gassed as far as ordinary dissolved gas 
is concerned) will, upon casting, contain shrinkage 
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Fic. 7.—Normal Shrinkage due to Inadequate Feeding 
of an LM7-M Casting; x 95 mags. 


cavities large in size and few in number.” Further 
evidence in support of this contention can be found 
by an examination of the figures given in the 
various Papers quoted earlier, since assessment of 
soundness was made on the basis of density 
measurements, sometimes in conjunction with 
microscopical work. Thus in the Papers of Grogan 
and Schofield® and Hanson and Slater’ several 


- specimens showed lower densities with passing of 


additional chlorine through the melt after reaching 
a maximum value. Thus, in a number of cases, the 
lower-density figure corresponds to the use of 
excess chlorine, but where the melts already have a 
high gas-content, treatment with chlorine produce 
an increase in density up to that approaching the 
theoretical gas-free value. Where the melts already 
have only slight gas-content, a decrease in density 
is experienced after a small amount of chlorine 
has been added. This is as would be expected from 
the hypothesis propounded. 


Possible Explanations 

The explanation for this shrinkage is not easy to 
give. One possible explanation is given by Ransley 
and Neufeld,”* who state that no porosity occurs in 
cast, commercial-purity aluminium test-bars until 
the hydrogen content is 0.12 ml. per 100 gm.; 1.0 
per cent. of porosity corresponds to 0.46 ml. of 
hydrogen per 100 gm. as measured at room tem- 
perature. The pressure in the pores at the time of 
their formation has been estimated to lie between 
1 and 14 atmospheres, the actual value depending 
upon the final temperature of solidification. Such 
an internal pressure will obviously affect the feed- 
ing of the casting and absence of such pressure 
make feeding more difficult. It should be remem- 
bered, however, that the shrinkage cavities observed 
were generally distributed and not related to the 
normal shrinkage which occurs locally because of 
lack of feed-metal. However, if complete removal 
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of gas promotes shrinkage in castings, it might be 
suggested that sound and completely gas-free cast- 
ings can only be produced with difficulty. 

There are two other features which may have 
some influence on these phenomena. It is fre- 
quently found that even where chjorine and a grain- 
refining compound are released simultaneously, the 
grain size of the metal is usually coarser when 
shrinkage of the type referred to occurs. Secondly, 
the surface tension of oxide-free aluminium is be- 
lieved to be higher than that of metal containing 
oxide. This may affect the solidification charac- 
teristics. 


System of Control 

Arising from these findings, a suitable control 
system was evolved. Test castings as shown in 
Fig. 8 were cast from the first melt of each alloy 
to be used during the course of the day. After a 
fracture-test, a small section was taken, polished 
and examined microscopically. Depending upon 
the condition of the metal, suitable recommenda- 
tions for de-gassing treatment to ensure sound 
metal were made along the lines indicated below. 

In general, the standard practice in the case of 
LM-4-M was to melt the metal and treat with flux 
prior to pouring. The composition of the flux is 
not of major importance. Its main requirements 
are that its melting point should be preferably 
below that of the metal and that it should be cap- 
able of wetting the oxide film. Two compositions 
were favoured—({1) 2 parts sodium chloride, 1 part 
sodium fluoride; (2) 5 parts potassium chloride, 4 
parts sodium chloride, 1 part sodium fluoride (with 
perhaps the addition of a thickening agent). The 
former flux is recommended also by Griffin and 
Stephens,"° who found that it was successful in 
removing gas from the melt and also that as long 
as the flux cover remained on the melt the tempera- 
= the melt reached had no effect on the solution 
of gas. 


Fic. 8.—Test Casting used for Routine Control of Gas 
Content in Poured Aluminium Alloy. 


Experience showed that, from time to time, flux- 
ing would not be adequate to keep the gas con- 
tent to a low level. In such cases 0.1 per cent. 
by weight of the melt, of a gas-removing compound 
(one of the proprietary mixtures containing an 
organic chloride and a grain-refining agent), would 
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Fic. 9.—Frequency Distribution Diagrams of Tensile 
Values before and after Melt Control on the Lines 
Indicated, for Aluminium Alloy LM4-M, Test- 

pieces 0.564 in. dia. 


be applied for a sufficient time to ensure that all 
the scrap in circulation had been treated. This 
usually required from one to two days, after which 
it would be possible to revert to standard practice. 
Over de-gassing can be produced by prolonging the 
treatment beyond the time needed to produce 
sound castings or by using an excess of the com- 
pound. Application of about 0.2 per cent. by 
weight of the compound would give such a result. 
If that should occur, the obvious remedy is to cease 
the treatment. Sometimes it may be necessary to 
add scrap of higher gas-content if shrinkage is to 
be avoided. 


Statistics 


» It was thought that test-bar results could be used 
for an application of quality control, by fixing 
limits for tensile-strength values and working out 
standard deviations to test for consistency of 
quality. The system is, however, not fundamen- 
tally applicable to test-bars—where only a bottom 
limit is fixed—for quality-control demands a figure 
around which a measurement can deviate plus or 
minus. Nevertheless, it was found useful to plot 
the average of samples of ten results to give an 
idea of the day-to-day trends. The most valuable 
proof of the efficiency of the system can be seen 
when these figures are used to plot a frequency- 
distribution diagram of tensile values. The level 
of quality can be assessel by the ratio of the height 
to base. Thus Fig. 9 shows the difference between 
tensile values of LM-4-M before and after the 
institution of the system. It is noticeable that there 
is an improvement, both with regard to uniformity 
of distribution as well as the level of tensile- 
strength values. Similar features are also exhibited 
in the case of LM-7-P alloy (Fig. 10). It will be 
noted that a portion of results were below the 
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Fic. 10.—Frequency Distribution Diagrams of Tensile 
Values before and after Melt Control, for Alumi- 
nium Alloy LM7-P, Test-pieces 0.564 in. dia. 


specification minimum prior to the introduction of 
the system. 

Further evidence in support of the improved 
quality after the institution of the control based on 
the theories outlined was obtained from the figures 
for rejects. Scrap castings from all causes over 
21 weeks prior to the introduction of the system 
averaged 7.2 per cent. For the first 11 weeks after 
its inception, the average fell to 4.8 per cent. The 
average scrap for 12 months including this first 11 
weeks period was 6.1 per cent., this rise being 
attributed to other than metallurgical factors. 


Conclusions 

In reviewing the work carried out on the elimi- 
nation of gas porosity in aluminium-alloy castings, 
it has been shown that there are two methods used 
(1) the introduction of an organic chloride, releas- 
ing chloride usually in conjunction with a grain- 
refiner and (2) the use of a flux either by itself or 
in conjunction with nitrogen. The mechanism 
of gas absorption and elimination has been ex- 
amined; arising from the application of methods of 
gas removal with organic chlorides on an industrial 
scale, the theory has been re-examined. It has been 
shown that the application of a chloride can result 
in shrinkage porosity of similar distribution to the 
more-usual pin-hole porosity produced by removal 
of the residual gas normally present. Possible ex- 
planations of this phenomena have been discussed. 
Arising from this a system of control has been out- 
lined in which the soundness of the metal is assessed 
microscopically. The standard melting technique 
recommended is the application of a flux prior to 
pouring. The application of chlorine compound is 
not recommended, except when the gas content has 
increased appreciably and then only for a time 
sufficient to treat all scrap in circulation. 

Work is already in progress in determining 
quantitative values for high and low gas-contents. 


However, there is still work to be done and more 
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research is needed to establish the effect of alloy- 
ing elements on the absorption of gas and its solu- 
bility in molten metal. urther, confirmation of 
the effect of the type of alloy, eutectic, solid-solu- 
tion, etc., on the form and distribution of porosity, 
based on a wide range of alloys, would be valuable. 
It is suggested that the effect of surface tension of 
the metal on solidification characteristics, and the 
effects of oxide content could be studied with ad- 
vantage. Finally, there would also appear to be a 
need to investigate the difficulties encountered by 
the industrialist in applying the results of research 


on this subject. 
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Mr. Sandys’ Scrap Appeal 


A personal letter to managing directors of 13,000 
steel-consuming firms was despatched on June 24 by 
Mr.-Duncan Sandys, the Minister of Supply, emphasiz- 
ing the vital importance of the scrap drive. The 
Minister’s letter read: 

“ As you well know, industry is being gravely handi- 
capped by the actute shortage of steel. This is restrict- 
ing production, both for home consumption and for 
vitally needed exports, and is also holding up essential 
industrial development. The immediate cause of our 
difficulties is the fact that the steelmakers, who have 
the furnace capacity to make more steel, are short 
of one of their basic materials—scrap. 

“This is the result of the serious but unavoidable 
reduction in imports of scrap from Germany and else- 
where. Since there is no prospect of obtaining in- 
creased imports from any other sources abroad, we 
have got to intensify our efforts to collect more scrap 
here athome. Our need is now. If industry will make 
the effort to throw up more scrap quickly, it will 
get it back over the next few months in the form 
of more steel. 

“T therefore appeal to you to turn out at once any 
obsolete machinery or other unwanted ferrous material 
you may have in or around your works. If you will 
get in touch with any scrap merchant or with the 
district scrap drive committee, they will arrange for 
collection and will pay for it at prices which are higher 
teday than they have been for many years. 

“In your own interests and in the interests of the 
nation, I look to you to do all you can to help produce 
the extra spurt that is needed to help us through this 
present difficult period.” 


Over 300,000 tons of additional scrap were collected 
within steelworks as a result of the drive last year and, 
this year, deliveries of scrap to steelworks from outside 
sources have beet increased by over 3,000 tons per week. 


AN ELECTRIC ARC FURNACE specially designed for re- 
search work, the first major piece of equipment to come 
into use at the new laboratories of the British Iron and 
Steel Research Association in Sheffield, produced its 
first melt of steel recently. The furnace, which is the 
first of its type to be installed for research Purposes 
in Great Britain, has a capacity of 10 cwt. 


Iron-ore Imports 


Imports of iron ore in May and the total for the first 
five months of the year, with comparative figures for 
1951, are shown below. 


Month ended Five months ended 
Country of origin. May 31. May 31. 
1951. 1952. 1951. 1952. 
Tons. Tons, Tons, Tons, 

Sierra Leone 53,540 44,680 203,216 322,148 
Canada 20,750 94,550 20,750 126,655 
Other Commonwealth 

countries and the 

Trish Republic 2,873 3,457 0,878 F 
Sweden ot 270,340 314,072 | 1,219,767 | 1,454,187 
Netherlands .. 816 4,546 4,911 " 
France. . be ai 33,915 44,720 168,635 186,743 
Spain .. es ee 76,183 82,283 339,005 307,336 
Algeria oe 135,146 163,355 512,609 50,863 
Tunis .. a mal 39,850 67,903 198,270 223, 041 
Spanish portsin North 

Africa ae - 28,345 24,200 150,607 150,952 
Morocco nf ie 22,207 14,380 100,275 121 673 
Other foreign countries 12,480 28,267 39,805 141, 619 

TOTAL .. 696,445 886,413 | 2,968,728 | 3,803,004 


Australian Iron and Steel Prices Raised 


Large-scale wage increases, higher costs of coal 
getting and of limestone production, shipping freights, 
and production costs generally, are the chief reasons 
given for the increases announced on June 24 in 
Australian iron and steel prices. 

The price of foundry pig-iron has been increased by 
£A3 5s. to £A18 7s. 6d. per ton, heavy rails by £A6 to 
£A29 12s. 6d. per ton, light angles and merchant bars 
by £A4 10s. to £A29 per ton, and cold rolled strip by 
£A4 10s. to £A39 5s. per ton. 


Schuman Plan Ratification 


The Italian Chamber of Deputies ratified the 
Schuman plan treaty on June 16 by 265 votes to 98. 
The Senate had ratified the treaty in March. 

The parliaments of all six participating governments 
have now ratified the plan. 


ry 
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Basic Refractories for Cupolas 
Availability and Maintenance Requirements 


In acid cupola practice in the United States, so long 
as the slag has been sufficiently fluid and of 
minimum volume, little interest has been shown ex- 
cept in its disposal. A Paper entitled “ Basic Re- 
fractories for Cupola Service,” submitted by M. W. 
DEMLER at the annual meeting of the American 
Foundrymen’s’ Society, briefly reviews the 
refractories used for acid practice as compared with 
those required for basic practice, and discusses the 
application of basic refractories for cupola linings. 

With the limestone charge as small as possible and 
the coke ash acid in character, states the Author, an 
alumina-silica refractory such as the usual fireclay 
brick is suitable for the linings. The acid slag results 
from the fluxing of coke ash sand, the firebrick lining 
and the limestone, the calcium-silicate slag having 
low basicity with limited desulphurizing properties. 
In order to desulphurize in the cupola, it is necessary 
to increase the basicity of the slag by increasing the 
percentage of limestone and sometimes other fluxing 
agents in the charge. This causes excessive lining 
erosion of the conventional alumina-silica refrac- 
tories. 


Refractory Materials for Linings 


Experience has shown that refractory linings in 
basic cupola operation are subject to so many operat- 
ing variables that predictions based on theory or 
analogy regarding their life in service are likely to 
be wide of the mark. Hard-burned magnesite brick, 
containing 88 per cent. magnesia are most generally 
used for lining basically operated cupolas. This 
is the same type of refractory that has been 
used successfully through the years for basic open- 
hearth steel furnaces, basic electric melting furnaces, 
and in non-ferrous refining and melting furnaces. 
A more recent class of magnesia brick than the usual 
burned basic magnesite refractory has been found 
satisfactory for certain locations where both the 
metal and basic slag impose more severe service on 
the refractories. This refractory, termed peri- 
clase, is higher in magnesia content and lower in 
other oxides such as silica, lime, ferric oxide and 
alumina than the conventional magnesite brick. Peri- 
clase brick, containing approximately 92 per cent. 
has a definite: application for tap-holes and 
lining troughs of front-slagging cupolas. 

High-temperature fired chrome-magnesite refrac- 
tories are being used successfully for the breast as 
well as for slag-hole construction on a rear-slagging 
cupola. Some of the desirable physical properties 
of this refractory are attributable to the unusually 
high temperature at which the bricks are fired. It 
follows that its constancy of volume in high-tempera- 
ture soaking heats is exceptionally good. Spalling 
resistance is higher than that for other prefired basic 
refractories. In strongly reducing atmospheres at 
high temperatures, the oxides of iron do not affect 
seriously the chrome-magnesite composition. 

While forsterite is one of the newer types of 
basic refractories, it is well established for use as a 
furnace lining material in many applications. The 
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results of some few trials in a basic cupola melting 
zone lining indicate that further investigation is 
warranted. The mineral forsterite (2MgO.SiO.) has 
the composition corresponding to 57.3 per cent. MgO 
and 42.7 per cent. SiO.. The melting point of the 
pure mineral is 3,470 deg. F. (1,900 deg. C.). For- 
sterite refractories are characterized by their un- 
usually high strength under load at high tempera- 
tures, and therefore are recommended for considera- 
tion in the melting zone of basic cupolas. 


Chemically-bonded magnesite brick having high 
resistance to spalling and some other especially de- 
sirable properties, the use of a basic lining of this type 
also deserves investigation. So far, in practice, the 
basic lining is installed from the bottom of the 
cupola to a height of approximately 4 ft. 6 in. above 
the tuyeres, experience indicating that it is not 
economical to carry it the entire height of the charg- 
ing door. Basic bricks are advantageously laid with 
dipped joints of air-setting high-magnesia content 
mortar. In the melting zone, expansion is provided 
for by placing cardboard strips between the bricks, 
both around the perimeter and vertically, allowing 
for expansion rate of approximately 7% in. per ft. 


For the slag-hole and tap-hole, the high-fired 
high-magnesia or burned chrome-magnesite refrac- 
tories, as well as basic ramming mixes, are reason- 
ably satisfactory, although results vary. 


Maintenance of Refractories 


In some cases it has been found that, if a basic: 
slag is maintained, the consumption of the refrac- 
tories in a basically operated cupola is much less. 
than in acid operation. Three methods of main- 
tenance by patching are employed, as follow:—(1): 
The lining is allowed to be slagged back after several 
days of operation until there is sufficient space for 
patching with 9- by 44- by 24-in. straight bricks laid 
with a high-magnesia air-setting mortar. (2) Hand- 
patching may be done with a basic ramming mix- 
ture after each day’s operation. This mixture, which 
can be rammed to a dense monolith, has air-setting 
properties which work to advantage in the patching 
operation. (3) By means of an air-placement gun,. 
various basic gun mixtures may be used for daily 
maintenance of the lining. 


The cost of an initial basic lining is approximately 
three times that of a regular high-duty fireclay brick. 
lining. It is therefore important, concludes the 
Author, for reasons of economy, to study fully the: 
metallurgy connected with basic cupola operation. 


German Iron and Steel Production 


Production of pig-iron in Western Germany in 
May was 1,070,000 metric tons,. against 1,000,000 
metric tons in April. Crude steel production totalled 
1,289,000 metric tons, compared with 1,212,000 metric 
tons in the previous month. Average production per 
working day rose to 49,600 metric tons in the 26 


working days of May, compared with an average of 


48,500 metric tons in the 25 working days of April. 
Output of rolled steel products was 865,581 metric 
tons in May, compared with 817,198 metric tons in April. 
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Knock-off Feeding Heads’ 3 


By J. R. Robinson 


An account of two practical methods of feeding castings; both methods given are of proved efficiency 

and removal costs for the heads are nil, as in all cases they are removed by a blow with a hammer without 

any risk of “ breaking in.” The methods are:—{a) The use of exothermic core compounds, and (b) the use 
of the Connor block or hot lip-runner. 


Among the many problems encountered in foun- 
dry work, not the least is the efficient feeding of 
certain types of castings. Whether due to heavy 
section, abrupt changes of section, or because of 
a high-shrinkage material, certain castings must 
have access to a supply of liquid metal to ensure 
internal and quite often, also, external soundness. 
The use of chills alleviates, to. some extent, the 
porosity encountered in thick sections of castings. 
In casting high-shrinkage materials such as copper 
alloys, low-carbon and alloy irons, however, feed- 
ing heads must be provided to ensure a sound cast- 
ing. The size of the head is very often decided, 
falsely, by the means of removal, and generally the 
tendency is to have the head as small as possible 
to keep the cost of removal to a minimum, with 
the result that inadequate or-only partial feeding 
takes place. 

Exothermic Core-compounds 


When exothermic core-compounds are employed, 
use is made of an outside source of heat to keep 


*A winning entry in 2 short Paner competition organized 
by the Newcastle and District branch of the Institute of 
british Foundrymen. 


Fics. 1 AND 2—Two views of a Chill-cast Roll with Feeding Heads Intact. 


the metal in the feeding head molten until the cast- 
ing proper has solidified. The source of heat: is 
supplied by means of a compound which can be 
moulded to any required shape in very much the 
same manner as a synthetic core-saud, Sleeves or 
hollow boxes are prepared with this compound to 
the shape of feeding, head required. At the bottom 
of the shape, a cake, with a slot cut in the centre, 
is placed, so that the bottom of the cake forms 
part of the top surface of the casting. This slot 
also forms a narrow connecting neck between the 
head and the casting. This connecting neck can 
be plainly seen in Fig. 1 which shows a casting with 
feeding heads intact. The casting is poured, the 
metal fills the mould and rises through the slot 
in the cake into the shape or basin formed by the 
exothermic core-compound. This compound then 
ignites through contact with the molten metal, an 
exothermic reaction takes place, and heat is con- 
ferred to the metal in the head and neck formed 
by the exothermic core-compound. 
It is evident that the important feature of this 
method is the narrow neck connecting the feeding. 
head to the casting. At first sight it would seem 
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Fic. 3.—Low Nickel-chrome Cast Iron, Windlass 
Warping End. The Heads are put on to Feed a 
Heavy-section Boss located immediately below 
the Heads. 


that this would be the part that would freeze first. 
Further consideration, however, shows that the 
major proportion of the surface area of the neck 
is surrounded by a considerable quantity of the 
exothermic material and is, therefore, the recipient: 


Fics. 4 AND 5.—Enlarged Views of the Feeding Heads 
of heat. ‘The neck is almost shown in Fig. 3 illustrating the Connecting Necks 


and the Shrinkage which has taken place. i 


wholly dependent on heat from the exothermic 


Fics. 6 AND’’7.—Gear-wheel Rim Cast in Aluminium-bronze, D.T.D. 412, showing. two thé ‘Heads 
removed and indicating the Connecting Necks. 
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cake to keep it molten, therefore the volume of 
metal contained in the neck should be kept as small 
as possible, and at the same time the surface area” 
should be as large as possible. 

This large surface-area to volume ratio, enables 
a greater transfer of heat from the exothermic mate- 
rial to the metal in the neck. It has been suggested 
that this neck should be cylindrical in shape as 
commonly used in the Washburn core. -In certain 
cases (such as a cylindrical ‘feeding-head fegding 
a cylindrical casting) this has proved to be. the 
better shape»but in almost every other shape the 
narrow rectangular neck has proved best. 

If one considers a small cylinder 1 in. high, 
volume 0.5 cub. in. and also a piece of rectangular 


Fics. 8, 9 AND 10.—Castings in Aluminium-bronze, 
showing Various Types of Feeding Heads. 


Fic. 11—View taken from above, showing the 
Narrow Gap at the Base of a Connor Runner 
leading into the Mould. 


cross-section 2 in. by 1 in. by 4 in., also 0.5 cub. in. 
in volume one sees that the ratio of surface area 
(adjacent to exothermic cake) to volume, in the case 
of the cylinder is 5:1, and in the rectangular shape 
is 9:1. The rectangular neck is therefore more 
suitable for “ absorbing” the heat supplied by the 
exothermic reaction. 

Figs. 1 to 10 shows examples of some castings 
with feeding heads intact. Figs. 1 and 2 show two 
views of a chill-cast 1 per cent. chromium roll used 
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Fic. 12.—{left) Connor Runner in Top-part Mould for running three Impressions in the Bottom part, and (right) 
Mould where the Runner is applied Vertically. 


13 AND 14.—Views 


. 15.—Two Examples of Heavy-section Castings with Hot-up Runners. 


16 | 
JUL 
Fics. «of the Spray of Castings produced from the Mould shown in Fig. 12 (left). ; 
FIG 
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Fic. 17.—Pattern-plate Set-up for Making the Mould Halves shown in Fig. 16 (left). 


in a coal-pulverizing mill having a diamond pyra- 
mid hardness of 500 Hd./30. Figs. 3, 4 and 5 show 
a low nickel-chrome cast iron windlass warping 
end. The heads are put on to feed a heavy-section 
boss located immediately below them. Figs. 6 and 
7 are of a gear-wheel rim.cast in aluminium-bronze, 
D.T.D. 412, showing two of the heads removed. 
The ease with which the heads are removed is 
plainly demonstrated. Figs. 8, 9 and 10 show 
further castings in aluminium-bronze utilizing dif- 
ferent types of feeding heads. Fig. 9 shows a case 
where the core has been brought through the head 
and Fig. 10 has the core stopped-off. 


Connor Block or Hot Lip-runner 

In the Connor block or hot lip-runner method, 
use is made of the fact that the hottest metal after 
casting is always left in the runner-bush. The 
feeding head, therefore, also comprises the runner. 
This runner-cum-feeding-head.takes the form of a 
block which is connected to the casting edge-wise 
and slightly overlapping the mould cavity to form 
a narrow gap. This is illustrated in Fig. 11. Metal 
poured in this block has to pass through this nar- 
row gap to fill the mould, in doing so the: sand 
forming the edges of the gap soon becomes heated 
to a temperature equivalent to that of the’ metal 


Fic. 16.—{(left) Mould for Castings to be made with a Connor Runner, and (right) by Orthodox Running. 
% 
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Fic. 18.—Normal Assembly of Pattern-plates, Runners 
and Half-moulds. 


running into the mould. Due to the lower heat- 
conductivity of the sand, these hot edges or lips 
retain their heat for a much longer period than 
the metal in the casting and in so doing keep molten 
the metal contained in the gap. The hot metal left 
in the head does the rest, feeding the casting through 
the narrow gap which is kept molten by the hot 
lips of sand. 

It has been found that if the width of the gap 
exceeds } in. or the sand forming the gap “ washes 
away,” the metal freezes in it, preventing feeding 
taking place and thus causing shrinkage cavities to 
occur in the casting. This hot-lip method has been 
applied with success to a number of machine- 
moulded, thick-section castings, cast in a low- 
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Fic. 19.—Same Job as in Fig. 18 arranged for all the 
Impression in the Bottom-part and the Connor 
Runner in the Top-part. 


carbon cast iron. A selection of these castings is 
illustrated. 


Second Method Examples 


Fig. 12 (left) shows an open mould with the 
block runner and a spray of castings. .Two views 
of this spray are illustrated in Figs. 13 and 14. The 
narrow connecting neck is clearly seen in Fig. 14. 
Fig. 12 (right) shows the halves of a mould where 
the hot lip-runner is applied in a vertical manner. 
One of the features of this method of moulding, in 
the case of simple castings, is that it can very easily 
be adapted to current pattern equipment. Fig. 16 
(left) shows a mould with a spray of castings made 
with a hot-lip runner. Fig. 16 (right) shows the 
same spray with the normal running methods and 


Fic. 20.—(right) Mould made in the Manner shown in Fig. 18, and (left) with the Connor Runner as in Fig. 19. 
In the Second Type, Cores are required. 
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Fic. 21.—Thick-section Casting for which the Connor Runner is Especially Applicable; those shown 
bottom right, show the Unsoundness when Normal Running Methods are Used. 


Fig. 17 shows the pattern-plates set-up to make a 
hot-lip mould. The only addition being the block, 
accurately-shaped and positioned to make the 
required gaps for hot-lip feeding. 

Generally speaking it is necessary to strip the 
whole of the casting in the bottom-part of the 
mould and form the runner-block in the top-half. 
This makes the method more difficult and costly 
for some types of castings, as is illustrated in Figs. 
18, 19 and 20. Fig. 18 shows a normal method of 
moulding with the two halves of-the mould in the 
foreground and the pattern-plates in the back- 
ground. Half the mould is in the bottom and half 
in the top. Fig. 19 shows the pattern to make the 
whole of the casting in the bottom and the runner- 
block in the top of the mould. This necessitates the 
placing of cores in the mould as shown in Fig. 20. 


It has been found that this method of running and 
feeding both gives a cleaner casting—in view of 
the filtering effect of the narrow runner-gap—and 
a sounder casting. Fig. 21 illustrates the type of 
thick-section casting where this method is specially 
applicable. The bottom right-hand side of the illus- 
tration shows a casting run in the normal manner 
and then sawn into two. The shrinkage cavities 
are clearly visible. The bottom left and upper illus- 
trations show the same casting sawn to show dif- 
ferent sections. The success of the method is 
clearly illustrated. 

The moulds and castings illustrated here were 
made in the foundries of Clarke, Chapman & Com- 
pany, Limited, and the Author wishes to thank the 
directors of that firm for the facilities extended and 
permission to present this short Paper. 


Book Review 


Patternmaking by L. L. Cox. Published by Sir Isaac 
Pitman & Sons, Limited, Parker Street, Kingsway, 
London, W.C.2. Price 12s. 6d. net. ° 


Mainly dealing with the making of wooden patterns, 
this book is an admirable introduction into the ele- 
mentary practices of patternmaking, especially for the 
apprentice and student. The illustrations, sketches and 
examples are clear, comprehensive and up to date, and 
are quite easy to follow in conjunction with the text. 
There is a good chapter on strickle and skeleton work. 

As the questions following each of the nineteen 
chapters are to be highly commended generally, it is a 
pity that the reviewer has to draw attention to the fact 
that in dealing with colouring and varnishing wooden 
pattern equipment, the Author apparently has not been 
aware of the existence of British Standard Specifica- 
tion No. 467/1932, and the later edition, B.S.S. 467/ 


1952. Again dealing with these admirable questions, 
the student, should not expect to find all the answers he 
might require in the body of the text, but none the 
less, sound priming and a good lead into many phases 
of patternmaking technique as applied exclusively to 
wood is incorporated, together with a useful index. 
The apprentice or student will find this a handy book 
of reference and of practical assistance in mastering 
the elementals. B.L. 


Output of iron ore*in Luxemburg rose from 570,821 
metric tons in March to 589,523 metric tons in April. 
Exports to Belgium totalled 230,601 metric tons in 
April, compared with 226,557 metric tons in the 
previous month. 

Pig-iron production in May was. 254,701 metric tons, 
against 245,547 metric tons in April. Crude steel pro- 
duction was 247,416 metric tons in May, compared with 
241,248 metric tons in the previous month. 
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Parliamentary 
Steel and Pipes for Housing 


Several questions concerning the supply of steel, 
steel pipes and cast-iron gas pipes for housebuild- 
ing were put to the Minister of Housing and 
Local Government (Mr. Harold Macmillan) on June 
24. The MInisTEeR told Lt.-CoL. Lipton that he 
knew there had been difficulties in obtaining building 
steel, out the Minister of Supply was making every 
effort to adjust production to see that the right kind 
of steel was available. 

Asked by Mr. Ewart to what extent the housing 
programme was being retarded by a shortage of steel 
pipes and cement, Mr. MACMILLAN said there were 
shortages in a few areas which they were doing all 
they could to overcome. 

Mr. F. WILLey asked what steps he was taking to 
ensure that a shortage of cast-iron gas pipes should 
not delay the progress of housing in Sunderland. Mr. 
MACMILLAN said that he had considered the matter 
with the Minister of Fuel and Power. Although some 
delay in providing a gas supply was inevitable, the 
Town Council did not intend to let this interfere with 
the completion and occupation of the houses. 


Pig-iron Supplies 

Mr. SWINGLER asked the Minister of Supply if 
he was aware that a firm, about which he had 
been informed, had written to every supplier of hema- 
tite pig-iron in the country and was still unable to 
secure an adequate supply and what action he would 
take to enable this firm to maintain full production. 

Mr. SanDys: “ Yes, sir. The licence issued to this 
firm authorizes it to acquire pig-iron of all qualities, 
but does not guarantee that supplies of any particular 
grade will be available. Action is being taken to 
help the firm, but in view of the shortage of pig-iron, I 
o— promise that its requirements will be met in 

Replying to further questions by Mr. Swingler, the 
Minister said that a great deal of trouble had been 
taken to help this firm, but there were special circum- 
stances which made it difficult. 


Mr. Duncan SaNpDys, Minister of Supply, told Mr. 
Mulley that he regretted that the state of steel supplies 
made it impossible for him to increase the allocations 
made to the manufacturers of hacksaw and bandsaw 
blades for the third quarter of the year. Allocations 
for the fourth quarter had not yet been fixed. The 
import of blades by industry was on a very small scale. 

THE MINISTER OF SUPPLY, asked by Mr. Odey what 
steps would be taken to ensure that allocations of steel 
to engineering firms serving the agricultural industry 
could be implemented, said that he was aware that 
difficulties were being experienced, mainly in connection 
with the supply of small sections and bars. Action had 
already been taken to increase deliveries to stockholding 
merchants, who were the principal suppliers of the firms 
concerned. 


Changes of Name 


The undermentioned companies have recently changed 
their names. The new titles are given in parentheses. 


GRANT & SAYER, LIMITED, agricultural and _ general 
neg. etc., of Edenbridge (Kent) (C.R.G. Engineering, 

imited). 

BRITISH DEUTZ, LIMITED, manufacturers of Diesel 
engines, efc., of Staines (Middx), (Associated Tube Wells 
(India), Limited). On January 14, 1948, Associated British 
Oil Engines, Limited, held a majority of the issued shares. 
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Personal 


Mr. L. Trew, a chief engineer of Alvis, Limited, 
Coventry, has been appointed assistant to Mr. A. 
VICKERS, manager of the East Kilbride works of Rolls- 
Royce, Limited. 


Mr. J. O. KNOWLES, chairman and joint managing 
director of Brooklink Switchgear, Limited, has been 
elected president of the Liverpool branch of the Institute 
of Production Engineers. 


Mr. W. S. SHirRA, divisional director of Rowe Bros. 
& Company, Limited, Birmingham, builders’ suppliers 
and merchants, has been re-elected chairman of the Dis- 
tributors of Builders’ Supplies Joint Council. 


Mr. JOHANNES EERDMANS, who recently ceased to be 
joint managing director of Thomas De La Rue & Com- 
pany, Limited, gas appliance manufacturers, etc., of 
London, W.1, has now resigned his seat on the board. 
He had been connected with the group since 1939 and 
was appointed joint managing director in 1951. 


Dr. WALTER GEORGE Hiscock has been elected a 
director of the Consolidated Zinc Corporation. Dr. 
Hiscock is a director and general manager of Imperial 
Smelting Corporation, Limited, and of the National 
Smelting Company, Limited, London, W.1, and a 
director of Aluminium Sulphate, Limited, and other 
companies. 


A reception to commemorate the jubilee of the 
founding of the company was held by the directors of 
Paterson Engineering Company, Limited, water 
purification engineers, etc., of London, W.C.2, to enable 
SiR WILLIAM PATERSON, who founded the company 
in 1902, and Lady Paterson, to greet many of their 
business friends. 


Mr. J. T. H. Davies, of West Bromwich (Staffs), 
who was Mayor of the borough for the year 1940-41, 
and elected an alderman the same year, recently com- 
pleted 30 years as a member of the Town Council. He 
started work for E. Parkes & Company, Limited, steel 
bar rollers, of West Bromwich, when he was 13. He 
is now works manager, having been with the company 
for 60 years. 


Mr. R. J. W. MACFARLANE, managing director of 
Ascot Ironfoundry (Pty), Limited, of Mascot, New South 
Wales, is in this country as part of an extended holiday- 
cum-business tour during which he _ participated 
in the Buxton Conference of the Institute of British 
Foundrymen. His is a pioneer alloy cast iron foundry 
in Australia, which in addition produces some alloy- 
steel as well as non-ferrous castings. A licence for 
making spheroidal-graphite iron has recently been taken 
up. Mr. Macfarlane will tour the Continent and later 
return to Australia by way of America. : 


Mr. H. E. WriGur retired from the position of general 
manager of the Steel, Peech & Tozer branch of the 
United Steel Companies, Limited, at Rotherham, on 
Monday. He joined the company 38 years ago at the 
Appleby-Frodingham branch-and has been with Steel, 
Peech & Tozer since 1925. Mr. Wright is remaining with 
the United Steel Companies in a consultative capacity, 
and will continue to serve on the boards of the asso- 
ciated companies, of which he is at present a director. 
In addition, he is to supervize the development of com- 
mercial research at the head office. Mr. ANDREW JOLLIE, 
who was general works manager, succeeds Mr. Wright 
as general manager of Steel, Peech & Tozer, and Mr. 
G, E. D. HaLanan, who was chief labour superintendent 
of the United Steel Companies, succeeds Mr. Jollie as 
general works manager. 
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‘Qualities Required in Corebinders’ 
By D. Lane 


In view of the recent publicity given to one aspect of the subject of this Paper, anyone reading the title 


may be excused if they anticipate a description of the use of resins in the coreshop. 


Resins are 


certainly described in this Paper, but only as one’ of a variety of materials that may be classified as 


corebinders. 


The Author surveys the .properties of corebinders, with particular reference to those 


used for oil-sand cores, and then suggests various combinations of binders to suit particular purposes. 


Properties Required in Corebinders 

Simply speaking, sand with a corebinder gives a 
core-sand. Core-sand plus coremaking gives 
“green” cores and then the appropriate treatment 
gives the finished core. Corebinders have therefore 
to be chosen to suit both the core itself and the 
coremaking operation. Cores are used to form the 
internal shape of castings, and external shapes, too, 
where practical reasons prohibit the use of normal 
moulding techniques. For these purposes they need 
to have :— 

(1) Sufficient strength for the handling required 
and to resist the effects of metal flow over their 
surface; (2) adequate permeability to allow rapid 
passage of gases to the atmosphere without passing 
through the metal and (3) rapid disintegration after 
solidification to allow free contraction of the cast- 
ing. To meet these requirements and to simplify 
the manufacture of the core, corebinders ought to 
have as many of the following properties as is 
possible. 

(1) Ability to supply adequate green-strength 
for the production of the core. 

(2) Property of supplying adequate strength for 
the handling of the core and for its particular 
use. A good skin to the core is usually required. 

(3) There must be minimum gas-evolution 
during and after casting and the fumes should 
not be objectionable. 

(4) The bond must break down rapidly after 
solidification of the cas.ing. 

(5) The binder should not affect the dimensions 
of the core during its treatment. 

(6) The binder should not lose strength, i.e. 
“ strike-back” either when stored or as laid in 
the mould before casting. : 

(7) The bond should be capable of being dis- 
persed easily through a mass of sand. 

(8) The binder should not cause the mixture to 
stick in coreboxes or to foul them. 

(9) The material must be economical to use. 
No one binder satisfies all these demands. How- 

ever, by judicious mixing of various binders and by 
knowing the limitations of each mixtures suitable 
for all cores can be produced and maintained even 
in the most primitive coreshops. 


Types of Corebinders 


Corebinders of themselves can be classified 
according to the treatment required to develop the 
necessary bond in the core. These groups are:— 


* Winning entry for a short paper competition organized 
Sheffield branch of the Institute of British Poundrymen. saiaae 


(a) Binders that become firm by cooling below 
foundry temperatures; (b) those that “set” on 
standing at foundry temperatures; (c) binders that 
set on baking, and (d) clays. 

Group (a) is ‘primarily of academic interest, the 
main experiments having been with freezing of cores 
made from silica sand and water mixtures; group 
(b) contains two well-known binders, viz. water- 
glass and cement. These are used in a small num- 
ber of foundries; group (c) binders include oils, 
semi-solids, cereal binders and resins, and group (d) 
binders, in the guise of natural sands and the syn- 
thetic clays provide perhaps the cheapest core-sand 
mixture. Natural sands were, of course, used for 
all sand cores prior to the use of oil-bonded sands. 


Binders for Oil-sand Cores 


The majority of cores for small and medium. 
castings are of the oil-sand type and are based on 
the variety of binders falling to the group (c) 
classification. This group can be subdivided into 
five natural divisions, these being oils and thermo- 
setting resins, pitch and thermo-plastic resins, 
sulphite binders, and molasses cereal binders and 
dextrin. 

Oils and thermo-setting resins —The proprietary 
oils for foundry purposes are based on mixtures of 
vegetable, mineral and fish oils. The best known 
natural oil is linseed oil. It is obtainable in the 
raw or boiled condition, the latter being preferable 
since it gives higher dry-strength to the cores. Lin- 
seed oil is expensive and the proprietary oils are 
primarily modifications to linseed oil to provide a 
cheaper product with little change in properties. 

Thermo-setting resins are the urea-formaldehyde 
and phenol-formaldehyde resins, which have 
achieved recent prominence since they can, in some 
cases, replace the more expensive and imported oils. 
Like the oils, they impart little green-strength to 
the core-mix but give quite high dry-strength after 
baking. The dry-strength given by the resin, how- 
ever, is considerably affected by the amount of 
water added, using the present types of mixture. 
Insufficient water gives low dry-strength and low 
skin hardness. Excessive amounts of water, while 
helpful to dry-strength, give sticky, “ green” mix- 
tures resulting in core-making difficulties. Careful 
control of the moisture content is therefore essential. 
Both oils and resins require curing during baking 
at the appropriate temperatures and a good circula- 
tion of air in the core stove is desirable. 

Pitch and thermo-plastic resins. — In general 
these binders give low green-strength but relatively 
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Qualities Required in Corebinders 


high dry-strength. During the baking of cores 
based on these binders, the binder melts and coats 
the grains of sand. On cooling, the binder solidifies 
and gives quite a strong bond. 


Sulphide binders and molasses——Sulphide binders 
are mainly obtained from by-products of the wood- 
pulp industry. Some varieties give high green- 
strengths with medium dry-strengths. Molasses is 
a by-product of sugar manufacture and gives some 
green-strength to a core-sand mixture. On baking, 
it gives a medium dry-strength and a particularly 
hard skin to the core. Molasses has a practical 
advantage in giving a “green” mixture a long 
“ bench-life.” Both sulphite binders and molasses 
have the disadvantage of “ striking-back” if left 
for any substantial time in a green-sand mould. 
Cores are subject to deterioration during storage if 
not kept in a warm atmosphere. 


Cereal binders——Cereal binders are a means of 
providing for control of green-strength in a core- 
sand mix. They are a product of wheat or maize 
and when mixed with the correct amount of water 
form a gum which adheres to the grains of sand 
and provides a required degree of bond in the un- 
dried state. A recent development in the industry 
has been that of oil-impregnated cereal binders 
which provide a means of obtaining green-strength 
and dry-strength by one binder addition. 


Dextrin—Dextrin provides an alternative means 
of obtaining green-bond in a core-sand where of 
necessity the moisture contents must be lower as, 
for example, in coreblowing. 


Semi-solid core compound.—The foundry sup- 
plies’ industry provides for the foundry a core com- 
pound in semi-solid form. This compound consists 
of the mixture of the previously-mentioned oil 
and/or alternative materials to provide dry-strength 
together with dextrin and/or gums which provide 
the green-bond required. These ingredients, mixed 
with water, form the semi-solid compound which 
gives ease of handling and control in the medium 
and small coreshops, since only the one addition 
usually is necessary. 


Selection of Suitable Oil-sand Mixture 


Most coreshops can rely on a standard mixture 
based on a silica sand for the majority of its cores 
and only need to prepare special mixtures for cores 
outside the normal range of work. This standard 
mixture may be any one of a variety, the factors 
to consider being the normal type of core, the 
method of coremaking, the method of mixture 
preparation and the heating capacity that is avail- 
able. In general, dried rather than wet silica sand 
is preferable as the basis of standard mixtures. 
For many cores, an addition of red sand is helpful 
since it gives improved bench life, easier ramming 
and a finer surface. It is a disadvantage where 
high-permeability or high-flowability is required. 
The addition of red sand does, however, reduce the 
dry-strength. 


Where cores are not likely to sag and a minimum 
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green-strength is needed—as with thin cores—the 
simplest and best core-sand mixture is silica sand 
and linseed oil or a proprietary oil. The oil can 
be replaced by a urea-formaldehyde or a phenol- 
formaldehyde resin. It then needs a water addition 
and, occasionally, a cereal binder. Where some 
green-strength is required, then the recommended 
standard mixture would be silica sand, red sand 
{with the before-mentioned reservations) with any 
of the following additions—a semi-solid, a cereal 
binder impregnated with oil or resin, a cereal binder 
with separate oil, resin or pitch additions. 

The quantities of binder to be added vary widely 
according to shop conditions but should naturally 
be kept at a minimum. It will be noted that sul- 
phite binders have not been suggested for any 
particular core mixture. The writer has had little 
success with such mixtures but he understands that 
some foundries do use the material successfully and 
thereby obtain a cheap mixture. 

Particular baking conditions required have been 
suggested in the comments on the various oil-sand 
corebinders. To complete this review Table I gives 
the approximate baking times and temperatures for 
the various binders availabie. 


TABLE I.—Baking Times and Temperatures for Various Corebinders, 


Baking Time to bake 
Binder. temperature, in in, thickness 
deg. C. of core (hrs.). 
Linseed oil oe 230 to 250 13 
Proprietary oils .. és 220 to 250 1 
Phenol-formaldehyde resins 220 to 240 ra 
Semi-solids 220 to 240 1 
Oil-impregnated cereal binders. . 210 to 230 1 
Urea-formaldehyde resins 170 to 190 to 
Conclusion 


The Author has intentionally avoided excessive 
technical detail. | Consideration of all technical 
details is initially essential. However, once selected, 
the maximum value of the binder is only obtained 
by appreciating the limitations of the corebinder 
and giving careful attention to the maintance of 
standard mixing and baking. 


New Indian Blast Furnaces 
Negotiations with Japan 

Japan is interested in the proposed construction of 
two blast furnaces, each of 1,000 tons capacity, in the 
Jamshedpur area of India, in connection with the pro- 
gramme of developing iron-ore mines there. Tokio 
reports say that India is eager to push the blast-furnace 
construction plan to make up for the country’s pig-iron 
shortage and is desirous of importing the necessary 
machinery from Japan. The capital necessary for the 
construction project is also being sought from Japan. 

India is reported to be unwilling to accept a Japanese 
suggestion that payments be made in the form of ex- 
porting iron ore from the Tata mines to Japan unless 
Japanese interests are ready to construct the necessary 
railway transportation facilities from the mining area to 
Calcutta. India is said to be prepared to accept other 
forms of payment. Another suggestion is that part 


of the pig-iron produced ‘should be exported to Japan 
to settle the account. 
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Modern Steelfoundry Practice 


Some of the changes in foundry equipment and 
in the cast materials which have taken place in 
recent years were briefly sketched by T. W. BUSHELL 
in a Paper on “ Modern Foundry Practice” pre- 
sented at a meeting of the North-East Coast 
Institution of Engineers & Shipbuilders at Newcastle- 
upon-Tyne recently. Dealing mainly with the pro- 
duction of foundry steel in open-hearth furnaces, 
the Author also described various stepé in the after- 
treatment of steel castings from which the follow- 
ing has been abstracted : — 


Heat-treatment 

Every casting coming from a mould, however 
simple its design and however uniform its section, 
comes out in a state of strain, the more complicated 
its shape, etc., the greater, probably, this strain. 
For this reason, common sense calls for its charging 
into a cold furnace, and gentle raising to tempera- 
ture. “ Thorough soaking” means holding at the 
temperature of treatment for a time sufficiently long, 
not only for all the casting to attain that tempera- 
ture, but long enough for all the internal physical 
changes to take place and become equalized and 
stabilized. Whatever the original reason for the 
“slow cooling” on annealing it is certainly very 
sound and most essential. It is possible for steel, 
in a state of internal strain, under certain circum- 
stances, to tend to return to that state of strain even 
after heating to and holding at, a temperature in 
excess of its upper critical point. The slower the 
cooling, other things being equal, the less the chance 
of its returning to this state of strain. 

In addition to the annealing operation, many 
present-day foundries also carry out normalizing 
operations for one reason or another. This treat- 
ment is exactly the same as the annealing cycle 
except that the slow cooling from temperature is 
changed into an air cooling. This, in smaller sec- 
tions, means a rather higher Brinell hardness figure 
and consequently a higher tensile strength, a higher 
yield point, with little or no reduction in the ductility 
as represented by the elongation and reduction-of- 
area figures. Little change will be found in the 
angle of bend but the Izod figure (usually un- 
predictable unless special precautions have been 
taken in the melting and finishing stages) may move 
up or down. This depends on many factors, chief 
of which are inherent grain size and form and dis- 
tribution of non-metallic inclusions. In the larger 
sections the change in structure which follows will 
not make much difference to the physical properties. 


Quenching and Tempering 

Oil quenching and subsequent tempering is 
becoming much more general. In the carbon and 
low-alloy steel, air-cooling is usually the order, but 
even in these steels considerable benefit can be 
derived from oil hardening and tempering. Higher 
yield strength, greater yield ratio, higher Brinell 
hardness and tensile strength, with some improve- 
ment in elongation and usually considerable increase 
in the reduction of area, greater angle of bend and, 
generally, superior Izod impact figures can be 
obtained as a result of this treatment. For obvious 
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reasons it is usually confined to castings that are 
of not very complicated section, although there is 
little danger of cracking in these steels provided that 
due care is taken in the operation and the initial 
annealing has been effective. The higher alloy steels 
need the hardening and tempering treatment to 
secure the full benefit of the alloying elements, but 
in complicated sections air-cooling must be substi- 
tuted for the oil quenching. If very high initial 
hardness is necessary in the more complicated sec- 
tions, the higher alloy steels of the air-hardening 
type must be chosen. 

The stainless steels other than the austenitic types 
all call for quenching and tempering, not only for 
reasons of physical properties but because this treat- 
ment is necessary to develop in full the stainless 
properties. In the low-carbon type, however, some- 
times known as rustless iron, fairly good stainless 
properties are present in any annealed or normal- 
ized condition provided the casting is not unduly 
strained by machining or from any other cause. The 
austenitic steels, both chromium and manganese, 
need the quickest cooling possible from a fairly 
high temperature—usually in excess of 1,000 deg. C. 
and generally from 1,050 to 1,100 deg. C. Where 
possible, water-quenching is used; if not possible, oil 
quenching is quite effective, and even an air cool 
will, to some extent, develop the most desirable 
features in these steels. Where subsequent welding 
operations are required, in erection or repair, of the 
austenitic steels, a stabilized type of steel, not subject 
to “ weld decay,” must be chosen. 


Increases of Capital 


The following companies are among those which 
have recently announced details of capital increases : — 


MECHANICAL SUPPLIES, LIMITED, Aberdeen, increased 
by £10,000, in 10,000 ordinary £1 shares, beyond the registered 
capital of_ £10,000. é 

BOMA ENGINEERING (BILSTON), LIMITED, Bilston 
(Staffs), increased by £2,500, in £1 ordinary shares, beyond 
the registered capital of £2,500. 

SUNDERLAND ENGINEERING EQUIPMENT COMPANY, 
LIMITED, increased by £15,000, in £1 unclassified shares, 
beyond the registered capital of £25,000. 

PULSOMETER ENGINEERING COMPANY, LIMITED, 
London, 8.W.1, increased by £50,000, in £1 ordinary shares, 
beyond the registered capital of £170,000. 

AMES WARD (ENGINEERS), LIMITED, refrigerating 
engineers, of Risca (Mon), increased by £9,000, in £1 ordinary 
shares, beyond the registered canna of £1,000. 

J. CARTER, SONS & OMPANY (SUCCESSORS), 
LIMITED, engineers, of Manchester, increased by £6,000, in £1 
ordinary shares, beyond the registered capital of £4,000. 

BULPITT & SONS, LIMITED, tin and copper ware manu- 
facturers, etc., of Birmingham, increased by £20,000, in £1 
ordinary shares, beyond the registered capital of £100,000. 

JOHN INGHAM & SONS, LIMITED, iron and metal mer- 
chants, etc., of Ossett (Yorks), increased by £60,000, in £1 
ordinary shares, beyond the registered capital of £60.000. 

CHURCHILL MACHINE TOOL COMPANY, LIMITED, 
Broadheath, near Manchester, increased by £500,000. im £1 
ordinary shares, beyond the registered capital of £500,000. 

W. H. MARLEY & COMPANY, LIMITED, manufacturers 
of engineers’ tools, etc., of London, N.11, increased by £7,000, 
in £1 ordinary shares, beyond the registered capital of £3,000. 


HANGAR DOORS, claimed to be the largest ever made, 
are to be manufactured for London Airport by Head, 
Wrightson & Company, Limited, Thornaby-on-Tees 
(Yorks). The doors, which will be 300 ft. long and 
45 ft, high, will be designed to open and shut at the 
touch of an electric button. A special aluminium 
alloy will be used to keep the weight down to about 
180 tons. 
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Imports and Exports of Iron and Steel in May 


The following tables, 


and steel in May. 


based on Board of Trade 
returns, give figures of imports and exports of iron 
Figures for the same month 


in 1951 are given for the purposes of comparison and 
totals for the tirst five months of 1952 and of 195} 


are also included. 


Exports of Iron and Steel Total Imports of Iron and Steel 
| Month ended Five months Month ended Five months ended 
Destination. May 31. ended May 31. From May 31 May § 
1051. | 1052 1951. | 1952. 1951, 1952 
Channel Islands 1,059 | 834 3,643 3,159 Tons. Tons, | Tons. Tons. 
Gibraltar... 50 | 174 271 509 .. 71 226 
Malta and Gozo 179 398 1,049 1,051 Canada : 4,758 14,892 19,269 37,813 
Cyprus 613 783 27293 2290 Other Commonwealth 
Sierra Leone .. 422 316 1,317 2,2 oe 
Gold Coast 2,015 1,140 8,358 13,648 trish — 181 526 625 2,114 
Nigeria 6,003 | 3,137 |  25.772| 18,773 Sweden 2,128 2,392 9,004 79 
Union of South Africa} 11,538 | 13,186 | 60,065 | 63,020 Norway. 4219) 21,127 
Northern Rhodesia . .| 1,354 | 3,248 | 7,086 | 12,959 Germany .. 1,508 7,853 6,682 : 
Southern Rhodesia .. 3,902 | 4,463 | 14,697 | 20,703 Netherlands .. 12,589 13,314 28,093 57,842 
Tanganyika .. 1,384} 1,766| 7.857| 9.393 Belgium 14,829 31,552 55,669 | 125,141 
Kenya... 4,666 | -4.100| 25.179) 19,789 Luxemburg 7,566 19,909 34,697 64,943 
Usanda 924 997 | 2'075 | 3°314 France 16,622 18,626 97,189 | 102,626 
Mauritius | 540 614 | —-3,204 | 2474 «Austria 3,008 24,237 7,960 48,273 
Bahrein, Qatar, and | 1,788 73596 BA .. 1,813 | 113,954 15,311 246,164 
TrucialOman | 668 i} 3,664 7,624 Other foreign coun- 
Kuwatt tries 98 18,121 724 63,164 
India 8,431 6,015 42,965 31,035 
Pakistan a a | 7,453 8,345 38,466 32,990 TOTAL ales 70,054 269,666 296,351 827,592 
Malaya : 7,558 | 7,338 31,655 34,770 
Ceylon | | 2415 | 13,204 | 101331 and steel scrap 
North Borneo | 1,002 | 408 | 1,954 1,445 forthe recovery of 
ongkon 8,454 2,976 31,399 8,741 Re 
| 27,898 | 23,085 | 156.465 | 144,125 metal _27,737 |___48,936 | 276.787 | _ 209,008 
New Zealand 4,829 15,088 53,373 60,545 
Canada nf 25,045 21,504 | 101,297 80,340 
Jamaica Se i 1,728 4,234 6,828 12,988 
rinida “al 4,122 6,696 15,546 22,027 
British Guiana 1,047 563 2/829 9'978 Total Exports of Iron and Steel 
Anglo-Egyptian sudan 844 2,739 4,266 
Other Commonwealth | 2,473 4,310 10,397 13,314 Month ended Five months 
Irish Republic ; .| 10,853 6,463 41,608 28,021 Product May 31. ended May 31, 
Soviet Union 520 2,17 37 
Finland = a 2,821 6,037 16,232 29,093 1951. | 1952. | 1951. | 1952. 
Sweden sal 9,230 14,923 42,545 52,157 
Norway : 5,528 6,372 29,351 27,722 Tons. | Tons. | Tons. | Tons. 
Iceland ve a 450 383 1,238 1,468 Pig-iron .. we 2,095 511 | 12,144 1 = 
Denmark... al 6,547 7,392 39,463 40,350 Ferro-tungsten .. 37 1 254 
Poland = ; .| 128 32 508 81 Other ferro-alloys 110 278 1,096 2 704 
Germany... 85 94 503 605 Ingots, blooms, billets, and 
Netherlands .. 6,191 10,250 37,463 41,164 slabs .. 693 6 | 4,314 84 
igium 1,100 831 5,979 3,599 Tron bars and rods 1,175 324 4,630 1,650 
France 311 174 3,651 1,090 Sheet and a bars and 
Switzerland 1,766 1,082 5,755 4,025 wirerods . : 1,338 190 | . 6,048 644 
Portugal 431 936 7,521 4,133 Bright steel bars | 2,900 987 | 18,680 | 5,382 
Spain 289 1,530 1,855 3,208 Alloy steel bars and rods 1,154 1,417 6,882 6,743 
Italy 6,689 514 14,253 6,472 Other steel bars and rods ..| 17,322 | 10,275 | 100,520 | 48,366. 
‘Austria 7 132 245 292 Angles, shapes, and sections ..| 11,904 | 15,031 | 82,094 | 58,936 
a 305 109 5,007 2,446 Castings and forgings 1,172 1,702 4,571 5,658 
Greece. 231 306 1,373 1,715 Girders, beams, and 
Turkey 3 771 838 2,065 3,727 pillars (rolled) .| 2,964 4,223 | 17,788 | 16,525 
Netherlands Antilles 380 1,783 1,561 5,818 Hoop and strip .. 6,595 | 4,306 | 30,432 | 22,384 
Belgium Congo 449 271 1,059 1,444 Iron plates and sheets « 258 991 223 
Angola 520 251 1,313 2/146 ~—SsTinplate . 17,605 | 29,748 | 104,446 | 129,256 
Portuguese E. Africa | 376 745 1,768 2,211 Tinned sheets ‘ 362 15 1,417 61 
Canary Islands 229 55 679 427 ee and decorated tin- 
Syria hs on 71 276 559 1,005 206 103 575 391 
Lebanon 689 1,688 6,239 7,348 other ‘ted plate (k in, thick 
Israel .. 2,642 2,194 11,516 7.760 and ov 29,983 | 27,992 | 130,362 | 105,619: 
Eaypt 3,105 2,539 17,122 14,570 Galvanized sheets 3,671 | 6,154 | 26,556 | 27,568 
Moro : 15 25 1,280 125 Black sheets. 19,333 | 14,184 | 64,662 | 60,443 
Saudi ‘Arabia | 57 657 173 2,697 Other coated plates and sheets | 1,093 523 4,158 4,498 
Traq .. ‘ 2,821 5,111 11,124 21,736 Cast-iron pipes up to ~_ = 8,494 8,488 | 32,37 38,410 
Iran . 11,078 274 40,465 4.606  Do., over 6 in. dia. .| 6,312 | 5,054 | 29,873 | 27,180 
Burma 1,325 1,368 6,078 5,869  Wrought-iron tubes $8,234 | 41,619 | 169,360 | 185,915 
Thailand 1,152 781 7,028 3,847 Railway material 18,246 | 16,153 | 103,181 | 85,565 
Indonesia | 546 2,291 2742 7090 Wire .. 4,428 | 4,799 | 28,171 | 23,519 
China me 350 — 4,433 8 Cable and rope . 3,126 | 3,415 | 13,197 | 13,255 
Puulipplne Republic es 358 567 1,645 2,160 Wire nails, etc. 1,876 | 1,096 | 12,744 | 4,981 
me 11,768 5,471 86,857 22,863 Other nails, tacks, etc. 443 408 | 1,909] 2,215 
Cuba a0 338 315 2,251 1,033 Rivets and washers 563 549 2,812 2,726 
Colombia : 287 325 3,150 2,421 Wood screws .. ; 382 366 1,636 1,863 
Venezuela... wat 2,993 2,515 14,142 19,480 Bolts, nuts, and mutate screws..| 2,055 2,265 | 11,574 | 11,303 
Ecuador I 126 351 497 1,969 Baths . ‘| 1,815 | 1,196] 5,82 8,164 
Peru .| 760 779 4,698 4,244 Anchors, etc. 833 914} 3,835 | 4,556 
Chile 1,035 424 5,102 1,966 Chains, ete. 873 888 | 4,409] 4,634 
Brazil .. 2,630 3,418 10,484 11,718 Springs .. 726 613 | 2,787 | 2.706 
Uruguay 242 506 7,037 2,897 Holloware 2,965 1,903 | 16215 16,130 
Argentina... 1,516 3,692 21,426 18,033 Doors and windows 2,519 | 1,988] 8,683] 9,078 
Other foreign 1,167 2,700 8,310 9,86 _ =———— 
ToTaAL. including other manu- | 
ToTaL 241,218 | 242,348 | 1,216,787 | 1,089,834 factures not listed above . .| 241,218 | 242,348 |1,216,787|1.089.834 
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Brassfoundry Productivity Conference 


Successful Meeting at Harrogate 


Organized by the Association of Bronze and Brass 
Founders and the National Brassfoundry Associa- 
tion, a conference was held at the Majestic Hotel, 
Harrogate, from June 23 to 26, to discuss methods 
of implementing the recommendations made in the 
report of the Brassfoundry Productivity Team 
which visited the United States. 

The conference, which was attended by some 220 
delegates, began, fittingly, with an inaugural dinner 
held on the Monday evening under the chairman- 
ship of Sir Thomas Hutton, general manager of the 
Anglo-American Council on Productivity. There 
were speeches also by others who are eminent in 
the field of industrial productivity. 

Sm THomas Hutton, K.C.LE., C.B., M.C., said 
he had been invited to take the chair, not because 
he knew anything about brassfounding, but because 
the Anglo-American Council on Productivity was 
responsible for sponsoring the ‘visit to America of 
the brassfoundry team. 

The object of the conference was to increase the 
efficiency and productivity of the industry. The 
report of the brassfoundry team, which team was 
so ably led by Mr. Frank Hudson, gave valuable 
indications as to how that could be done and some 
very useful information concerning the methods 
of American brassfoundries as compared with our 
own. That information showed what might be pos- 
sible here. One had only to read the report, even 
as a layman, to appreciate what was possible; like 
the reports of most of the teams, it was the result 
of the examination of the best practice in the United 
States, as seen against the background of the best 
practice in this country. Sir Thomi’s believed that 
there was just as much to be got out of an exchange 
of ideas in this country as from a visit to the United 
States—but the one was not necessarily a substitute 
for the other. In the United States we very likely 
saw different things from those we could get from 
our colleagues or competitors in this country. 

There was also much useful information in the 
reports of the specialist teams sponsored by the 
Productivity Council, such as those on materials 
handling, management accounting, simplification, 
saving of scarce materials, etc. 


Materials Shortage 


A difficulty in talking about productivity at the 
present time was that some sections of the industry 
at any rate were suffering from a severe shortage 
of materials; that was hardly conducive to high 
productivity or to the right sort of attitude perhaps 
among management, and perhaps even less among 
operatives. But he believed there were signs that 
the situation was getting a little easier; and he 
hoped that Dr. Berry (of the Ministry of Supply), 
who was to address the gathering, would be able 
to give information, and perhaps a little encourage- 
ment, on that matter. 


In the long term there could be no doubt that 
greater productivity in industry as a whole was the 
only solution for our economic difficulties, and he 
was confirmed in that view by the fact that it was 
accepted by all political parties in this country, and 
by management. There was no doubt that an all- 
round increase in productivity in British industry 
of 20 per cent.—and some put it at 30 per cent.— 
was perfectly possible; that would not only solve 
our economic problems, but would also give us a 
higher standard of living, without further debase- 
ment of our currency. 

The chairman was also very glad that there were 
present representatives of the technical Press, 
because he never liked to miss an opportunity to 
say how much the Anglo-American Productivity 
Council owed to them, for they had done so much 
to supplement the work of the teams. He men- 
tioned especially in that connection Mr. V. C. 
Faulkner, Editor of the FoUNDRY TRADE JOURNAL. 

The visit of the brassfounding team to the United 
States and the publication of its report followed 
those of the steelfounding and grey ironfounding 
industries. Those teams and their respective trade 
associations had done a great deal to disseminate 
their reports, to arouse interest in ways of increas- 
ing productivity and to get things done. The reports 
which the Productivity Council had recently made 
available to the Press gave examples of recent pro- 
gress in those industries, not all of it of course, 
or even most of it, due to the team reports. Mr. 
T. A. Prichard, of the council’s staff, had been 
travelling around the country to collect stories of 
what was happening in various industries. Some 
of the information obtained had been given to the 
Press, and there was no doubt whatever—and those 
stories were facts, not inventions—that there were 
great strides being made in British industry. Many 
things had been done since the war, and he would 
be the last to claim that they were all due to the 
reports of the teams. 


Regional Co-operation Sought 

The conference, Sir Thomas was sure, would be 
most valuable, especially as there were such a large 
number of firms concerned in brassfounding, and 
he hoped that it would lead to continuing co-opera- 
tion among brassfounders in promoting progress. 
Apart from what could be done by the various 
associations for their own members, he suggested 
that something might be possible on a regional 
basis) the arrangement of regional productivity 
groups for the industry, in which common problems 
could be discussed and experiences exchanged. 
The industry was spread throughout the country; 
and in putting the suggestion forward for earnest 
consideration, Sir Thomas urged that there was 
nothing to lose and everything to be gained by 
such co-operation. He believed the bigger and 
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more powerful firms in this country could do, and 
were doing, much for the smaller firms by giving the 
latter the benefit of their experience, and he did not 
believe they lost anything by it, because they also 
picked up ideas and, with their resources, were able 
to develop them. 


The Speakers 

Introducing the speakers on that. occasion, Sir 
Thomas said that Mr. A. R. W. Low, M.P., the Par- 
liamentary Secretary to the Ministry of Supply, had 
hoped to be present, but his Parliamentary duties 
had prevented his attendance. Fortunately for the 
meeting, however, his place was to be taken by Dr. 
W. E. Berry, Assistant Secretary to the Ministry, who 
was responsible for the Electronics and Metals Divi- 
sion. Dr. Berry was in Washington last year at the 
International Materials Conference, and was chair- 
man of the Scrap Advisory Committee of the Minis- 
try of Supply. 

Mr. H. M. Laws, of the European staff of the 
Mutual Security Agency, had been invited to speak 
first. He was an American and a very good friend 
of this country, and had visited many of our foun- 
dries. He was a technical expert in foundry work; 
having started at the bottom in the industry, he had 
risen to the top, becoming president of his own 
company. He had then retired in order to enjoy a 
quiet life, but subsequently was dug out again to 
do work of national importance; and we felt grateful 
to him for what he was doing for the European coun- 
tries. Last year his colleague, Mr. Prendergast, had 
spent much time working with the Council of Iron- 
foundry Associations and visiting foundries in this 
country; and Sir Thamas had heard from more than 
one source that his help and advice were very much 
appreciated. He was sure it would be the wish of 
the meeting to ask Mr. Laws to convey to our friends 
in the United States and in the Mutual Security 
Agency our deep gratitude for the wonderful recep- 
tion given to the Bronze and Brass Foundry Produc- 
tivity Team, and the help the American people and 
American industry were giving to this country and to 
the rest of Europe. 

Mr. Frank A. Martin would speak on his experi- 
ence as the leader of the first team that went to the 
United States under the auspices of the Anglo- 
American Council, that on steelfounding. He was at 
that time the president of the B.S.F.A., and since then 
had spent a great deal of time in propagating the 
gospel of productivity. His firm, Samuel Osborn & 
Company, Limited, was one of the most progressive 
firms in that industry. 

Mr. N. P. Newman, president of the Council of 
Ironfoundry Associations and head of the firm of 
Newman, Hender & Company, who were also brass- 
founders, had taken a prominent part in ensuring 
that the grey ironfounding industry obtained full 
value from the report of their team. 


Views of an American Foundryman 


Mr. H. M. Laws (Mutual Security Agency) said 
he always laid stress on the importance of the leader 
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and the secretary chosen for each team, for their 
job really began when they got back to their own 
countries. In his office at The Hague he had copies 
of every report issued by the A.A.C.P., and he em- 
phasized the importance of the fact that the British 
reports did contain wonderful conclusions and 
recommendations. 

Drawing attention to the conclusions in the brass- 
foundry team’s report, he urged that owners and 
managers of businesses should ensure that employees 
read it, because they would learn from it much about 
productivity and would certainly be far better em- 
ployees. If productivity were increased as it should 
be in the U.K. and other European countries, they 
could offset the cost of rearmament and still main- 
tain their present standards of living. 

Speaking of the efforts of the foundry industry 

in France, the various branches of which had sent 
teams to America, he said they had organized an 
entirely different basis from that obtaining here. 
They had approximately 2,400 foundries—about half 
the number as in this country—but they were organ- 
ized into one association; he was proud to be the 
first and only honorary member of it. The Syndicat 
Generale des Fonderies de France covered malleable, 
grey iron, steel, brass, and aluminium foundries—all 
branches of the foundry industry—employing about 
100,000 people. It was far greater and had much 
wider activities than any of the American associa- 
tions. 
_ Emphasizing the difficulties which were in the way 
of securing the proper collaboration between all 
engaged in industry in some countries, he said that 
the time which a manager was able to devote to the 
general management of his business was inadequate, 
because he was submerged in small details connected 
with existing economic conditions. Works managers 
and foremen were not in sufficient numbers; the 
training of personnel was perhaps not pushed 
enough. Again, the industrialist was the tax collec- 
tor; there was sometimes the feeling that there was 
little point in doing business when all the profits 
were taken by the tax authorities. On the other 
hand, the tax authorities said they would be glad to 
lower taxes, but they needed a certain amount of 
money; if only industry would do better business, 
they could lower taxes. Thus one did not know from 
which end the problem should be tackled. 

One great difficulty was the resistance of indi- 
viduals to changes, the refusal to accept ideas which 
were not their own. Again, productivity was the 
responsibility of management; we must have the 
co-operation of the workers, and it was the 
responsibility of management to ensure it by giving 
proper support. 

(To be continued) 


THE BRITISH IRON & STEEL CORPORATION, LIMITED, 
is making inquiries regarding the purchase of about 
65,000 tons of specialized steel products from Japan, 
according to the reports of two of the major Japanese 
steel companies. The Yawata Iron & Steel Manufac- 


turing Company and the Fuji Iron & Steel Manufac- 
turing Company stated that they understood that Britain 
was also inquiring about larger amounts of steel through 
foreign firms in Japan, 
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The Modern Foundry uses 
CATACORE for core-bonding 


SYNTHETIC RESIN 


Specially formulated for core-bonding, CATACORE 
not only gives greater dimensional stability and core 
strength but requires less baking time with reduced 
gassing and finning thus making possible : 


Increased production 
Lower costs 
Improved Quality 


CATAFORM in pattern making 


SYNTHETIC CASTING RESIN 


PATTERNS, CORE-BOXES, JIGS, 
TOOLS, ETC. are easily and 
cheaply cast using simple plaster 
moulds and are extremely tough 
for long usage. 


CATAFORM has: 

HIGH IMPACT STRENGTH 
NEGLIGIBLE SHRINKAGE 
RESISTANCE TO ABRASION 
PERFECT REPRODUCTION 


Please ask for full technical details : 
Catalin Ltd. wattHaAMassBeY - ESSEX - TEL.: WALTHAM CROSS 3344 
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Hot-dip Galvanizing 
Dusseldorf Symposium 


An international conference on hot-dip galvanizing 
is being held at Diisseldorf on June 30 to July 4 
under the auspices of the Zinc Development Associa- 
tion. The Papers to be discussed range from those 
dealing with fundamental questions such as coating 
structures and electrochemical behaviour to practical 
questions of bath heating and operation, and the 
galvanizing of castings. There will be a Paper on 
fluxing by A. T. Baldwin, the inventor of No. 20 flux, 
and sessions devoted to coil galvanizing and the form- 
ing quantities of galvanized sheet. Dr. M. L. Hughes 
is to give a Paper on “ Flaking of Hot-dipped Zinc 
Coatings.” Each contribution will be followed by a 
discussion on the subject. 


List of Papers 

Papers include the following :—‘ Potential Behaviour 
of the Iron Zinc Alloy in Hot Aqueous Solutions,” by 
Prof. R. C. Weast, Case Inst. Tech., Cleveland, U.S.A.; 
“ Forming Qualities of Galvanized Coatings,” by Dr. 
H. Bablik, Vienna; “ Effect of Aluminium and Iron on 
Coating Structure,” by Mr. M. A. Houghton, British 
Non-ferrous Metals Research Association; “ Bath Heat- 
ing and Operation,” by Mr. E. M. Wilson (Henry 
Hope & Sons, Limited); “ Observations on the Attack 
of Zinc on Iron,” by Dr. R. Haarmann (Rheinische 
Rdhrenwerke A.-G., Miilheim; “ Top-heated Bath at 
Wirsbo,” by Mr. N. Thoren (Wirsbo Bruks A.B., 
Sweden); “ Flux Techniques and Economies,” by Mr. 
A. T. Baldwin (Hanson-Van Winkle-Munning Com- 
pany, U.S.); “ Galvanizing of Iron Castings,” by Mr. W. 
Montgomery (Fredk. Braby & Company, Limited); 
“ Working Conditions in Job Plants,” by Mr. H. T. 
Eatwell (G, A. Harvey & Company (London), Limited); 
ase eseeanca” by Mr. F. C. Braby (Fredk. Braby & 
Company, Limited); “ Recovery of Zinc from Ash,” by 
Mr. W. L. Hall, B.N.F.M.R.A.; “ Waste Acid Disposal 
and Recovery,” by Mr. A. R. L. Chivers, Zinc Develop- 
ment Association; “Trends in Galvanizing,” by Mr. 
R. L. Stubbs and Mr. R. W. Bailey (Zinc Development 
Association). On July 4, two works visits will be 
made to:—({1) Eisenwerk Streuber und Lohmann at 
Herford; (2) Eichener Blech und Fassfabrik, Kreuzthal. 

Works Visits 

Among other works to be visited are:—Rheinische 
Roéhrenwerke, Miilheim, manufacture and galvanizing 
of tubes; Wirtz & Company, Gelsenkirchen, galvaniz- 
ing of finished products; Schwelmer Eisenwerk Miiller 
& Company G.m.b.H., Schwelm/Westf., dry galvaniz- 
ing of petrol containers; Stolberger Zinc A.-G., Zink- 
hiitte, Nievenheim, zinc smelter; Eisenwerk Streuber & 
Lohmann at Herford/Westf., treatment of hollow-ware 
and drums; Eichener Blech und Fassfabrik, produc- 
tion and galvanizing of hollow-ware; and Henkel 
Works, washing and cleansing materials. 


FOLLOWING on the agreement reached last April 
between the leading German scrap merchants and the 
Wirtschaftsvereinigung Eisen und Stahl, talks on a new 
agreement to remain in force until August 31 have 
now been concluded. Works are to take up during 
this period about 880,000 metric tons of scrap from 
scrap merchants at a price of DM.170 per metric ton 
(freight base, Essen). The scrap price, which, before 
the first agreement was concluded, amounted to over 
DM.200 on the “ grey” market, has thus continued its 
downward trend. 

The quantity of scrap thrown up in Western Germany 
totalled 430,000 metric tons in May, an increase of 
about 50,000 metric tons on the very high figure 
achieved in April. 
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Pig-iron Output to be Raised to 
15,000,000 tons a Year 


Maximum pig-iron production it is hoped to attain this 
year is 11,000,000 tons; the steel output aim is 16,000,000 
tons. Future expectations are far in excess of these 
levels. 

The British iron and steel industry is nearing the end 
of its first post-war plan. this plan was approved in its 
general lines by the Government and published as a 
White Paper in 1946. In essence it was a plan to con- 
tinue the modernization of the industry’and to raise steel 
production from 13 to 16 million ingot tons a year. This 
necessitated an expansion of pig-iron production from 
8,000,000 tons in 1946 to an annual rate of 10,500,000 
tons. Both these increases have been achieved. 


Now a new five-year plan is being formulated. It is 
on the basis of increasing steel production to at least 
20,000,000 ingot tons a year, and pig-iron production to 
15,000,000 tons a year. This substantial further expan- 
sion will make great claims on raw ‘material resources. 
New sources of ore supply, particularly in Africa, are 
being explored and developed, and the National Coal 
Board is examining the problem of increasing the in- 
dustry’s coking coal supplies by 7,000,000 tons a year 
over the present level. Extensive capital investment will 
be necessary in coke ovens, blast furnaces, open-hearth 
furnaces, rolling mills, and the many other components 
of a modern steelworks. Special ore carriers are being 
built to help bring the large tonnage of imported ore 
to this country. 


As the details of the plan are being worked out, the 
report of the team of British iron and steel producers 
which visited the United States under the auspices of 
the Anglo-American Productivity Council is published. 
It comes at an opportune moment. 
size, for units of plant and works, which are in line with 
those being worked to at many new plants in this 
country. It will be of great value in assessing the prac- 
tical possibilities of development in the context of British 
conditions and aiming at a minimum overall cost when 
all other factors—transport, fuel, raw material, and 
capital costs—as well as labour productivity are taken 
into account. 


Worshipful Company of Founders’ 
Ladies’ Dinner 


The Master, Mr. G. B. Cotton, F.R.GS., J.P., presided 
over the Worshipful Company of Founders’ ladies’ dinner 
held at the Skinners’ Hall on June 26. The principal 
toast was proposed by Mr. R. B. Templeton. and re- 
sponded to by Miss M. J. Bish6p, M.A. A musical enter- 
tainment was given by Miss Grace Nevern, Mr, John 
Myrddin, Mr. Cyril Weller, and the London Metro 
Orchestra. 


No fewer than eight past-presidents of the Institute of 
British Foundrymen were in attendance with their ladies. 
The clerk, Mr. H. Wilson Wiley, M.A., said it was 
amongst the best-attended functions of this type ever 
held by the Company. 


THE FINAL STAGE in negotiations for erecting a cold 
reduction plant at Llangyfelach, near Swansea, is 
understood to have been reached by the Steel Company 
of Wales, Limited, the British Iron & Steel Corpora- 
tion, Limited, and the Ministry of Supply. The new 
plant is estimated to cost £11,000,000 and produce 
400,000 tons of tinplate a year. 


It sets standards of 


| | 


JULY 3, 1952 


old 
is @ 
H RESIN PRODUCTS LTD. 
Cellobond” is a Regd. Trade Mark 
or St. Fames’s Square, London, S.W.1. Telephone : Whitehall 8021-7 Works : Barry, Glamorgan 


ew : Sales & Technical Service : 


FS FOUNDRY TRADE JOURNAL 29 
0 
for immediate 
- 
4 
re 
al 
n- 
ar 
ANG 
th 
ig for ely 

punt: 
Ts 
a resins oa 2nd conta nell 
gurins oF to ensure gn the 
sh ount of usual These 
am acess omets casuns: 
ve ouldin€ fe ous and xo the - 
fer 
408 enable you *© 
res! ANG 

BIND 

NS FOR san gene 
led REA RES! fuel and 
ler core esis are 
re- xe for rea service 
er- me easy Tech™ 

fect 
CELLOBOND 
vas 


Raw Material Markets 
Iron and Steel 


With good deliveries of ore and a reasonable amount 
of coke, outputs of pig-iron from the furnaces now 
in blast continue at a high level. Production so far 
this. year shows a substantial increase as compared 
with the same period of last year, and the new fur- 
naces recently blown in will raise the figure nearer the 
target of an additional 1,000,000 tons for the year. 
There should be little difficulty in attaining this 
objective given sufficient and continuous supplies of 
coke, as the quantity of other raw materials appears to 
be sufficient to bring into production those furnaces 
which are waiting to be blown in. 

The steelworks are receiving the major portion of 
the improved outputs, but their operations are still 
limited by the shortage of scrap. Deliveries of pig-iron 
to the foundries show no substantial improvement, 
but there is a prospect of some grades becoming a 
little easier. Hematite outputs show improvement from 
some furnaces, and after local.needs have been met 
there is a little more to spare for the engineering and 
speciality foundries, which readily take up any addi- 
tional tonnages. These foundries are well provided 
with work, and fully absorb all available supplies of 
hematite, low- and medium-phosphorus irons, and 
refined iron. Foundries producing castings for machine 
tools and the electrical trades are particularly busy, and 
most of them are still working from hand to mouth on 
their present deliveries of pig-iron and scrap, with no 
opportunity of adding to stocks. There are many 
attempts to obtain increased allocations, but invari- 
ably these are refused, available supplies being barely 
sufficient to meet the regular allocations. Some sup- 
pliers producing high-phosphorus pig-iron in the 
Derbyshire area hope to improve deliveries towards 
the end of July, when a furnace which has been out 
for repairs will be blown in. While this will only en- 
able them to revert to their former allocations, the 
slight increase will be welcomed by the foundries, 
most of which are able to use more iron than present 
deliveries provide. Forward bookings for light cast- 
ings are not so heavy, but work on hand is plentiful 
and most of the light and jobbing foundries have good 
order books. 

Heavy machinery and ordinary cast-iron scrap is 
scarce, and many foundries are very short of supplies. 
In common with the steelworks, the foundries are 
dependent on supplies which can be obtained from 
home sources, and no reliance can be placed on con- 
tinuity of deliveries, which are insufficient to enable 
them to obtain a reserve. Foundry coke is forwarded 
regularly, but tonnages are small and inadequate to 
meet current consumption and to provide sufficient to 
augment stocks, a position which gives cause for 
anxiety. 


Non-ferrous Metals 


The tin market in London keeps remarkably steady, 
last week’s transactions resulting in a rise of £6 in the 
cash price and of £5 5s. in three months. The back- 
‘wardation widened slightly and stood at £3 5s. at the 
close of business on Friday last. So far, the prospect 
of the embargo on the export of English tin being 
lifted as from July 14 does not appear to have led to 
any untoward developments. At the same time, volun- 
tary abstention from shipping Straits tin out of the 
country will also come to an end. 

Probably the outstanding feature of the world tin 
situation is still the accumulation of tin in very large 
quantities by the United States, but there are some 
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grounds for thinking that the time is approaching when 
the flow in that direction will ease down and the 
market in America be made free. Production in the 
world is now running at a high rate, and were it 
not for this sustained demand from the United States 
it would be impossible to hold tin at its present price. 

London Metal Exchange official tin quotations were 
as follow: — 

Cash—Thursday, £969 10s. to £970; Friday, £971 to 
£972; Monday, £970 to £971; Tuesday, £967 10s. to £969; 
Wednesday, £969 10s. to £970. ; 

Three Months—Thursday, £966 to £967; Friday, 
£967 10s. to £968; Monday, £966 10s. to £967; Tuesday, 
£965 to £966; Wednesday, £965 10s. to £966 10s. 

In contrast to the steady tone of the London market 
the ups and downs of other metals draws attention to 
conditions under the bulk-buying system. Last week, 
for example, lead staged a recovery of £8 within two 
days, following increases in the U.S. price, and stood at 
£137 at the close of business. But this may well prove 
to be short lived, for demand is not brisk by any 
means, either here or across the Atlantic. The import 
duty of 1,4, cents has now been put back in the U.S. 

The amended Order covering the changes in the 
scrap ceiling prices made its appearance at the begin- 
ning of last week, being effective from June 23. The 
control of prices for scrap and remelted zinc has been 
abandoned, as also gunmetal. Adjustments are in line 
with the formula usually adopted by the Ministry, 
but, owing to the inevitable delay in giving effect to 
the prolonged fall in the zinc quotation it was neces- 
sary to cover a fall of £60 in that metal and an 
increase of £50 in copper. 

Whether, within a matter of days, it will prove neces- 
sary to adjust again to take care of a further rise in 
the copper quotation remains to be seen. ll last 
week the price of this metal in the States was ruling as 
to foreign brands above 33 cents which was the basis 
agreed between the Ministry and the producers up to 
June 30. It would appear that the demand for 
copper at around 354 cents, the price at which Chile 
has been selling, has proved surprisingly high and there 
are few who foresee a rapid setback from the present 
level. 


Selling Price of Tungsten Ore Reduced 


The Ministry of Materials has announced that 
with effect from June 26 its selling price for 
tungsten ore of standard 65 per cent. grade and ordinary 
quality will be 467s. 6d. per long ton unit delivered con- 
sumers’ works, based on the current buying price of 
445s. per long ton unit c.if. The old selling price 
was 500s. 

The difference between the buying and selling prices 
is accounted for by the cost tq the Ministry of freight, 
storage, handling, and agents’ commissions and by the 
provision which it has been necessary to make for the 
liabilities which the Ministry has assumed as a result 


of its policy of forward buying to assure supplies of 


tungsten ores to British industry. 


“ FURTHER STUDIES OF COKING PRESSURE” was the 
theme of a conference held by the British Coke Re- 
search Association last Thursday. The problem of pre- 
sure generation by coals undergoing carbonization has 
for long engaged the attention of research workers in 
the carbonization industries. The latest work of the 
BCRA, involving the use of the modified movable-wall 
test oven and a new technique applicable to full-scale 
coke ovens, throws fresh light on this phenomenon. 
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HANDLE 


This illustration of a large Foundry shows how readily} hot 
moulds can be handled by *‘ Wedco " Conveyors and Woven 
Wire Conveyor Belts. The moulds are first carried ona Pallet 
Conveyor whilst the molten metal pouring takes place froma 
pot mounted on a trolley carried by a ‘‘Wedco"’ Overhead 
Rail Conveyor, and are afterwards pushed off the pallets on toa 
Woven Wire Belt Cooling Conveyor which takes them to the 
Shake-out. The castings fall on to another Woven Wire Belt 
Conveyor for further cooling and are discharged direct into 
railway wagons, the mould boxes being returned by a further 
Woven Wire Belt Conveyor to the Mould Shop. 


**Wedco "’ Woven Wire Belts are the ideal medium for this sort 
of handling because in addition to assisting cooling better than 
any other medium, they effectively withstand any amount of 
harsh treatment, intense heat, sand, grit, corrosion, etc. 


Ask for our local Technical Representative to call or send for 
latest Catalogue. 


‘*Wedco’’ Woven Wire Twin Belt Conveyors taking hot foundry 
moulds from Pallet Conveyor to Shake-out after pouring operation. 
In the background can be seen a further Conveyor returning the moulds, 
to the Mould Shop. 


ITISH WEDGE WIRE CO. LTD. | 


RICHMOND ENGINEERING WORKS, ACADEMY STREET, WARRINGTON Telegrams: 
: 687 Finchley Road, N.W.2. 8481 ( Warrington 


‘elephone: Hampstead 3 lines) 
HHNICAL REPRESENTATIVES IN ALL PARTS OF THE BRITISH ISLES 


DUST, REMOVAL 
| 


MARK 


Dust Removal Plant will 
solve this problem for you 
efficiently and economically. 
Fully illustrated descriptive 


literature available on 
request. 


DAVIDSON & CO. LIMITED, 
Sirocco Engineering Works, 
BELFAST, and at London, Manchester, Leeds, Glasgow, Birmingham, Newcastle, Cardiff. 
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Current Prices of Iron, Steel, and Non-ferrous Metals 
(Delivered, unless otherwise stated) 
July 2, 1952 


PIG-IRON 


Foundry Iron.—No. 3 Iron, Crass 2 :—Middlesbrough, 
£13 1s. 6d.; Birmingham, £12 15s. 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£13 17s. 6d., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent 
P, up to 3 per cent. S), d/d within 60 miles of Stafford, 
£15 5s. 9d. 

Seotch Iron.—No. 3 foundry, £14 4s. 6d., d/d Grange- 
mouth. 

Cylinder and Refined Irons,—North Zone, £17 4s. 6d.; 
South Zone, £17 7s. 

Refined Malleable.—P, 0.10 per cent. max.—North Zone 
£17 14s. 6d.; South Zone, £17 17s. 

Cold Blast.—South Staffs, £18 7s. 

Hematite.—Si up to 2} per cent., S. & P. over 0.03 to 0.05 
per cent.:—N.-E. Coast and N.-W. Coast of England, 
£13 lls. 6d.; Scotland (Scotch iron), £13 18s.; Sheffield, 
£14 9s. 6d.; Birmingham, £14 17s. 6d.; Wales (Welsh iron), 
£13 18s. 

Basic Pig-iron.—£12 10s. all districts, 


FERRO-ALLOYS 
(Per ton unless otherwise stated, delivered.) 


Ferro-silicon (6-ton lots).—40/55 per cent., £57 10s., 
basis 45% Si, scale 21s. 6d. per unit; 70/84 per cent., 
£86, basis 75% Si, scale 23s. per unit. 

Ferro-vanadium.—50/60 per cent., 20s. 6d. per Ib. of V. 

Ferro-molybdenum.—65/75 per cent., carbon-free, 10s. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., carbon-free, £204 ; ditto, 
copper-free, £212. 

Ferro-tungsten.—80/85 per cent., 29s. 9d. per lb. of W. 

Tungsten Metal Powder.—98/99 per cent., 32s. 9d. per 
Ib. of W. 

Ferro-chrome (6-ton lots).—4/6 per cent. C, £85 4s., basis 
60% Cr, scale’ 28s. 3d. per unit ; 6/8 per cent. C, £80 17s., basis 
60% Cr, scale 26s. 9d. per unit ; max. 2 percent. C, 2s. per lb. 
Cr; max. 1 per cent. C, 2s. 24d. perlb. Cr; max. 0.15 per 
cent. C, 2s. 34d. per lb. Cr; max. 0.10 per cent. C, 2s. 33d. 
per lb. Cr.: max. 0.06 per cent, C, 2s. 4d. per Ib. Cr. 

Cobalt.—98/99 per cent., 20s. per lb. 

Metallic Chromium.—98/99 per cent., 6s. 5d. to 6s, 9d. 


r Ib. 
Ferro-manganese (blast-furnace), — 78 per cent., 
£43 15s. 2d. 

Metallic Manganese.—93/95 per cent., carbon-free, 
£262 per ton. 


SEMI-FINISHED STEEL 

Re-rolling Billets, Blooms, and Slabs.—Basro: Soft, u.t., 
£25 4s. 6d.; tested, 0.08 to 0.25 per cent. C (100-ton lots), 
£25 14s. 6d.; hard (0.42 to 0.60 per cent. C), £27 12s. ; silico- 
manganese, £33 8s.; free-cutting, £28 8s. 6d. Siemens 
Martin Aciw: Up to 0.25 per cent. C, £31 9s.; case- 
hardening, £3] 17s.; silico-manganese, £34 9s. 6d. 

Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £29 8s.; basic, hard, 
over 0.41 up to 0.60 per cent. C, £30 8s.; acid, up to 
0.25 per cent. C, £31 17s. 

Sheet and Tinplate Bars.—£25 3s. 6d. 


FINISHED STEEL 


Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
£29 14s.; boiler plates (N.-E. Coast), £31 1s. 6d.; chequer 
plates (N.-E. Coast), £31 3s.; heavy joists, sections, and bars 
(angle basis), N.-E. Coast, £27 17s. 


Small Bars, Sheets, etc.—Rounds and squares, under 3 in., 
untested, £31 15s. 6d.; flats, 5 in. wide and under, 
£31 15s. 6d.; hoop and strip, £32 10s. 6d.; black sheets, 
17/20 g., £40 12s. 6d.; galvanized corrugated sheets, 17/20 
g., £57 5s. 6d. 


Alloy Steel Bars.—1 in. dia. and up : Nickel, £50 18s. 3d.; 
nickel-chrome, £71 6s. 9d.; nickel-chrome-molybdenum, 
£78 14s. 


Tinplates.—57s. 14d. per basis box. 


NON-FERROUS METALS 
Copper.—Electrolytic, £281; high-grade fire-refined, 
£280 10s. ; fire-refined of not less than 99.7 per cent., £280 ; 


ditto, 99.2 per cent., £279 10s.; black hot-rolled wire 
rods, £290 12s. 6d. 


Tin.—Cash, £969 10s, to £970; three months, £965 10s, to 
£966 10s.; settlement, £969 10s, 


Zine.—G.0.B. (foreign) (duty paid), £130; ditto 
(domestic), £130; ‘‘ Prime Western,” £130 ; electrolytic, 
£134; not less than 99.99 per cent., £136. 


Lead.—Good soft pig-lead (foreign) (duty paid), £137; 
ditto (Empire and domestic), £137 ; “‘ English,” £138 10s. 


Zine Sheets, etc.—Sheets, 15g. and thicker, all English 
destinations, £150 15s.; rolled zine (boiler plates), all 
English destinations, £148 15s.; zinc oxide (Red Seal), d/d 
buyers’ premises, £157. 


Other Metals.—Aluminium, ingots, £154; magnesium, 
ingots, 2s. 10}d. per lb.; antimony, English, 99 per cent., 
£225; quicksilver, ex warehouse, £65 to £65 10s. ;_ nickel, 
£A54. 


Brass,—Solid-drawn tubes, 274d. per Ib.; rods, drawn, 
344d. ; sheets to 10 w.g., 303d.; wire, 334d.; rolled metal, 
304d. 


Copper Tubes, ete.—Solid-drawn tubes, 32d. per Ib.; 
wire, 313s. 6d. per cwt, basis; 20 s.w.g., 342s. per cwt. 


Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£230 to £270; BS. 1400—LG3—1 (86/7/5/2), £250 to £280 ; 
BS. 1400—G1—1 (88/10/2), £363 to £400; Admiralty GM 
(88/10/2), virgin quality, £363 to £350 per ton, delivered. 


Phosphor-bronze Ingots.—P.Bl, £350 to £425; L.P.BI, 
£300 to £335 per ton. 


Phosphor Bronze.—Strip, 433d. per lb. ; sheets to 10 w.g., 
46d.; wire, 49}d.; rods, 444d.; tubes, 423d.; chill cast 
bars: solids 48. 5d., cored 4s. 6d. (C. CLirForD & Son, 
Lim1TED.) 


Nickel Silver, ete.—Ingots for raising, 2s. 93d. per lb.(7%) 
to 3s. 10d. (30%); rolled metal, 3 in. to 9 in. wide x 
.056, 3s. 33d. (7%) to 4s. 4d. (30%); to 12 in. wide x 
.056, 3s. 4d. to 4s.44d.; to 25 in. wide x .056, 3s. 6d. 
to 4s. 63d. Spoon and fork metal, unsheared, 3s. 02d. to 
4s. ld. Wire, 10g., in coils, 3s. 10d. (10%) to 4s. 103d. 
(30%). Special quality turning rod, 10%, 3s. 9d.; 


15%, 4s. 2d.; 18%, 4s. 64d. All prices are net, 
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JULY 3, 1952 


News in Brief 


[HORIUM, LIMITED, announce that as from July | their 
head office address has been changed from Princes 
Street to 10, Storey’s Gate, S.W.1. 


THE CAPITAL of Hunt & Turner, Limited, manufac- 
turers of metal goods, of Birmingham, was increased 
recently by £26,000 beyond the registered capital of 
£4,000. 


WALTER MACFARLANE & COMPANY, LIMITED, have 
received planning permission to erect a cupola and 
charging house at Saracen Foundry, Hawthorne Street, 
Glasgow. 


OveER 3,000 ScHOOLBoys, from Derby and other Mid- 
land towns, visited the Rolls-Royce exhibition held on 
the firm’s welfare ground at Derby. On June 22, about 
1.500 employees and staff toured the exhibition. 


THE TENDER Of Ransome & Rapier, Limited, Ipswich, 
at £6,980 for the supply of four 3-ton standard mobile 
cranes for use on Newcastle Quayside, has been 
accepted by Newcastle-upon-Tyne City Council. 


UNDER a recent Industrial Court award, workers in 
the iron and steel and non-ferrous scrap industry are 
to get three extra days’ holiday with pay this year, 
and two weeks’ holiday with pay a year from 1953. 


EXTENSIONS are to be carried out at the Dalzell 
Steel Works of Colvilles, Limited, Glasgow, at a cost 
of £220,000. A casting bay and a bar mill bay are to be 
built as the first stage in a general development project. 

AN ALL-DAY SYMPOSIUM on “ Properties of Metallic 
Surfaces,” arranged by the Institute of Metals, will be 
held in the Lecture Theatre of the Royal Institution, 
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Albemarle Street, London, W.1, on November 19, 1952. 


THE S1xTH National Convention of the A.I.M. (Italian 
Metallurgical Association) is to be held at Genoa from 
September 20 to 23. The Luigi Losana gold medal is 
being awarded to Mr. John Chipman, president of the 
American Society of Metals. 


WITH EFFECT from June 30 the address of the London 
branch stores of British Insulated Callender’s Cables, 
Limited, is 10/14, White Lion Street, Islington, London, 
N.1 (telephone: Terminus 8696/7). The branch office 
will remain at 21, Bloomsbury, Street, London, W.C.1. 


A CONTRACT has been placed by the Docks and 
Inland Waterways Executive with Cowans, Sheldon & 
Company, Limited, Carlisle (Cumberland), for the 
supply of five cranes required for the new £330,000 
lightening berth to be built at Hartlepool (Co. 
Durham). 


SHIPBUILDING ORDERS obtained recently on the Tees 
include two 18,000-ton tankers for the Royal Dutch 
Shell Group, booked by Smith’s Dock Company, 
Limited, South Bank, and two tankers of 24,000 tons 
dw. for Progressive Investments, Limited, ordered from 
the Furness Shipbuilding Company, Limited. 


AT THE ANNUAL GENERAL MEETING of the Production 
Engineering Research Association on June 24 the fol- 
lowing were elected to the Council: —Mr. B. H. Dyson, 
general works manager, Hoover, Limited; Mr. E. W. 
Hancock, director and general manager (works), Humber, 
Limited; the Hon. John Grimston, M.P., director and 
general manager, Enfield Rolling Mills, Limited, and 
Mr. J. W. C. Milligan, general manager and director, 
Brush Electrical Engineering Company, Limited. 


LOW PHOSPHORUS 
REFINED & CYLINDER 
HEMATITE 
MALLEABLE 
DERBYSHIRE 
NORTHAMPTONSHIRE 
SWEDISH CHARCOAL 


PIG-IRON 


FERRO SILICON 12/14% 


ALLOYS & BRIQUETTES 
N.F. METALS & ALLOYS 
LIMESTONE 
BIRMINGHAM, 2. LIVERPOOL, 2. GLASGOW, C.2. Ce 
39, Corporation St., 13, Rumford St., 93, Hope Street, MOULDING SAND 
Midland 3375/6 Central 1558 Central 9969 REFRACTORIES 
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NOTICE 
Replies to Box Numbers to be 
addressed to “Foundry Trade 
Journal,” 49, Wellington Street, 
London, W.C.2. 


SITUATIONS WANTED 


ON-FERROUS FOUNDRY FORE- 
IN MAN desires change. Used to 
machine, bench and floor moulding. Green 
and dry sand. Twenty-five years’ 
experience in high pressure work. Box 
1883, FounpryY TRADE JOURNAL. 


proes DRY MANAGER; practical; 30 
years’ experience al! phases; produc- 
tiun, sales, used to development, and 
increasing output and connections; 
estimates, quotations. layouts for machine 
and mechanised production; proven 
results. Box 1895, FounpDRY TRADE JOURNAL. 


interesting position with 
foundry where keenness and 
interest in job are appreciated; manager 
or assistant; preferably non-ferrous or 
light alloy; 20 years’ me Box 1901, 
FounDRY TRADE JOURNAL 


VYOUNDRY MANAGER, A.M.I1.B.F., 
of well known company, open to 
consider post in similar capacity or as 


technical representative. Extensive ex- 
perience in jobbing, mechanized, per- 
manent moulds, Process. 


an 
Capable of full control. Box 1718, 
FounDRY TRADE JOURNAL. 


WORKS MANAGER, 

B.F., aged 37, desires change. 
12 years’ supervisory experience fully and 
semi-mechanised iron foundries; high duty 
and grey iron. Good disciplinarian. 
Would welcome opportunity of advance- 
ment with sound concern, which _ will 
appreciate experience and _ enthusiasm. 
Would consider investing available capital 


if necessary.—Box 1872, Founpry TRADE 
JOURNAL. 


SITUATIONS VACANT 


The engagement of persons answering these 
ements must be made through a Local 
y KL of the Ministry of Labour or a Scheduled 
Agency if the applicant is a man 
ery 18-64 inclusive or a woman aged 18- 59 
inclusive unless he or she, or the 717 pore is 
excepted from the provisions of the Noti, of 
Vacancies Order 1952 


N ALLEABLE IRONFOUNDERS (West 

Midlands) require experienced 
Inspector for dimensional checking of 
Metal Patterns and Coreboxes prior to 
issue to Foundry. Post calls for a con- 
scientious worker and some experience of 
A.I.D. methods preferred. Canteen and 
Social Club facilities available. State 


salary required. Box 1863, FounpRy TRADE 
JOURNAL. 


K. &L STEELFOUNDERS and 

e ENGINEERS LIMITED, 
have a vacancy in their Steel Foundry 
Division for a Mechanical and Metal- 
lurgical Graduate between 30 and 35 years 
of age. he position will carry a good 
salary and offers opportunity for rapid 
advancement. Housing accommodation 
will be provided if necessary. Applica- 
tions are invited from men who are pre- 
pared to make their career on _ the 
production side of a large modern steel 
foundry. Previous experience not essential 
as adequate training will be given where 
required. Full details in confidence to 
Development Director, K. & L. Stes 


FOUNDERS AND ENGINEERS Liuttep, Letch- 
worth 


FOUNDRY TRADE JOURNAL 
SITUATIONS VACANT—Contd. 


RAVELLER WANTED for the sale of 
protective clothing. Must have sound 
connection. London man preferred. Write 
to J. Moon & Son, 94, Sclater Street, 
London, E.1, 


OULDERS, Jobbing Moulders required 

for iron Foundry; rate 3/6d. per 

hour, plus £2 week bonus, plus merit bonus. 
Also all classes of Foundry labour. P.M. 
136, Bramley Road, W.10. LAD. 3692 
V ANTED.—SUPERINTENDENT for 
Light Metal Foundry. Fully ex- 
perienced in gravity and sand, to take 
charge of progressive foundry in North- 
West. Good opvortunity for right man. 
Please reply in confidence, stating experi- 
ence and salary. Accommodation can be 
arranged.—Box 1890, Founpry TRADE 
JOURNAL. 


ATTERN MAKER. 
required by large Foundry—in 
Republic of Ireland—producing high 
quality domestic appliances. Must be 
experienced in Plaster, Lead and Tin and 
Wood pattern equipment for both machine 
and floor moulding. The position offers 
scope and variety together with good 
salary for keen man. House available for 
successful applicant. Write in first instance 
giving particulars of experience, etc., to 
Box 1875, FounDRyY TRADE JOURNAL. 


First-class man 


PPLICATIONS are invited by a Tees- 
Pa side Iron Foundry for position of 
Foreman _in Mechanized Moulding Depart- 
ment. Knowledge of Cupola and Sand 
control essential. Full particulars, stating 
experience, etc., to Box 1892, FounpDryY 
TRADE JOURNAL. 
M ETHODS ENGINEER required for 
p Steel Foundry (making light and 
medium castings in Carbon and Alloy 
Steels). Knowledge of process meng 
an advantage. Please apply, giving fu 
details of past experience, to The Sec- 


retary, Brown, Lenox & Company, LimiteD, 
Pontypridd, Glam., and_ state salary 
required. 

METALLURGIST required 


for Steel Foundry (making li ~ 
and medium weight Carbon and Al 
Steel Castings) and general jendineering 
works. To take charge of Chemical an 
Physical testing and quality control. 
Should have a general knowledge of Steels 
and Wrought Iron. Please apply, giving 
full details of past experience and salary 
required, to The Secretary, Brown, Lenox 
& Company, Limitep, Pontypridd, Glam. — 


ENGINEER required as 
a Technical Assistant. Experience in 
liquid, gaseous and solid fuels, together 
with knowledge of engineering design and 
furnace operation. Metallurgical know- 
ledge an advantage. Write giving details 
of age, experience, qualifications and 
salary required to Box 740, c/o J. G. Kine 
& Son, , 150, Fleet Street, E.C.4 


HEMIST OR METALLURGIST with 

/ knowledge of chemistry and physics 
required for sand control in Cylinder 
Foundry (Midlands). Up-to-date laboratory 
existing. Staff Pension Scheme —e 
State age, experience and salary requjre 
Box 1893, FounDRY TRADE JOURNAL. 


UALIFIED METALLURGICAL 
CHEMIST required, to take charge 
of Foundry Laboratory. Practical experi- 
ence in Grey Iron Foundries essential. 
Knowledge of chilled iron processes desir- 
able.—Write, stating age, experience, and 
salary required, to. PERSONNEL OFFICER, 
E. R. & F. Turner, Ltd., Ipswich. _ 
EPRESENTATIVES 
commission basis, by Non-ferrous 
Founders and Pattern Makers. Men 
point of stroke. Single or automatic blow 


objected to.—Write Box 1891, Founpry 
TRADE JOURNAL. 


required, on 


JULY 3, 1952 


SITUATIONS VACANT—Conid. 


OREMAN required to take charge of 
Midland foundry making heavy iron 
castings. Apply, stating age, salery 
required and giving full detaiis of post 


experience, to Box 1€87, FounpRY TRavE 
JOURNAL, 
ORKS MANAGER required for 


Foundry in the Black Country area. 
Ability to ‘control labour absolutely 
essential.—_Write, stating age, experience, 
and qualifications, to Box 1889, Founpry 
TRADE JOURNAL. 


EPRESENTATIVE or AGENT re- 

required, on a commission basis, for 
Sale of Aluminium Castings. Must have 
connection with engineering works, etc. 
Write in confidence, stating area covered, 
etc.—Box 1888, FounpRY TRADE JOURNAL. 


KILLED MOULDERS required for 
Jobbing Foundry. Good piece-work 
rates, canteen facilities and sports club. 
Slough Foundries Limited, Buckingham 
Avenue, Slough. 
eS SHOP FOREMAN fully 
experienced in Bronze and Steel and 
in the control of Male Labour. Applicants 
must have held a similar position. Give 
full details of education, age and previous 
experience and salary required to Box 1900, 
FounpDRY TRADE JOURNAL. 


ANTED, experienced Spectrographer 
in ferrous and non-ferrous alloys; 
capable of developing spectrographic 
section of well equipped laboratory in 
West Yorkshire. Please state experience 


and salary required. Box 1899, FounpDrRy 
TRADE JOURNAL. 


XPANDING jobbing Iron Foundry 

situated West Manchester, require 
the services of a rate-fixer with experience 
covering moulding, coremaking, fettling, 
of general castings up to 10 tons. Main 
occupation of successful applicant will be 
the application of this experience for the 
purpose of production control—Apply, 
stating experience and salary required, 
Box 1898, Founpry TRADE JOURNAL. 


AGENCY 


RINCIPAL of Agency Company in 

Scotland (Glasgow and Clyde Area) 
with excellent Engineering and “Shipbuild- 
ing connections and_ extensive past 
experience in the Steel Foundry trade, 
desires to represent a well established and 
reputable firm of Steelfsunders (English 
or Scottish). References supplied. Address : 
Box 1886, Founpry TRADE JOURNAL. 


FOUNDRY WANTED 


by Industrial Group, 

Ferrous Foundry. Also, Non- 

ferrous oundry with die-casting. —Box 
1818, JOURNAL. 


FOUNDRY FOR SALE 
OR SALE —Small_ well equipped 


Non-ferrous Foundry, South London. 
—Box 1873, Founpry TRADE JOURNAL, 


ACTORY FOR ‘SALE with continuous 
Gas Fired Kiln; ground Area approx. 
6,980 sq. yds. ~Apply David Lockhart & 


Sons, 54, Cogan Street, Pollokshaws, 
Glasgow, 8.3. 

PATENT 
VaE PROPRIETOR OF BRITISH 


PAT No 601968, 

in the extraction of 
alumina from its ores,” offers sam> for 
licence or otherwise to ensure practical 
werking in Great Britain. Inquiries to 


entitled 


SinGer, Stern & CariBerG, 14, East 
Boulevaid, Chicago 4, lilinos, U.S A 
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